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HE importance of typhoid carriers to the community, which has been 
emphasized by many investigators since Koch’s' address in 1902, is so 
well recognized that it requires no discussion. 

While the occurrence of typhoid infections has been greatly reduced by 
improved social conditions, modern sanitation and prophylactic vaccination, 
a considerable number of eases of typhoid fever still occur, many of which 
may be traced to carriers. From 0.1 to 0.8 per cent of the general population 
are probably carriers. Prigge? reported 0.29 per cent of 10,841 individuals 
in 1909; Muller* 0.8 per cent of 20,019 persons in 1916 and Nichols* states 
that less than 0.1 per cent of 30,000 food handlers in the U. S. Army during 
the World War were typhoid carriers. It has been estimated by various 
observers that from 9 to 55 per cent of the present day typhoid infections 
are caused by carriers. Meyer® states that 41.6 per cent of cases of milk- 
borne typhoid from 1915 to 1918 inclusive, have been traced to carriers; 
and Garbat® estimates that 55 per cent of all typhoid cases may be traced 
either directly or indirectly to carriers. 

In this study we were particularly interested in the so-called ‘‘Chronic 
Carriers’? of Saequepee’s’ classification. This group ineludes all individ- 
uals who have recovered from typhoid fever and who continue to eliminate 


*This report is based upon investigations carried on at the Walter Reed Hospital, 
Takoma Park, D. C., in 1919. 
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typhoid bacilli for from three months to indefinite periods of time after 
recovery. This condition may persist for many years: Nichols, Simmons and 
Stimmel® eighteen years; Bolduan and Noble® forty-six years and Gregg’® 
fifty-two years. According to Gay™ chronic carriers occur maximally at 
between forty and forty-five years of age and are rare in children, and there 
is an enormous preponderance of females over males among the chronic ecar- 
riers, something like five to one. From a summary of the results of study 
of over 1900 convalescent cases reported by various investigators between 
1905 and 1910, Gay concludes that continued excretion of the typhoid bacillus, 
largely through the feces, may be anticipated in 4 or 5 per cent of all recov- 
ered cases. 

The fact that all of the cases in this series had received inoculations of 
either ‘‘triple typhoid’’ or separate typhoid and paratyphoid vaccines pre- 
vious to their infections makes the study of added interest. 

Eighty-four convalescent typhoid patients, from the American Expedi- 
tionary Forees, were transferred to the Walter Reed Hospital following a 
General Order in March 1919. Upon arrival, they were assigned and re- 
stricted to a special ward for observation, and separated into three groups 
as follows: (a) individuals eliminating typhoid bacilli; (b) cases proved 
negative and (c) those still being observed. Separate dishes, toilets, linen, 
ete., were supplied, each group and all being treated as carriers until proved 
negative. 

Summary of the Histories —Records were made in each ease of previous 
vaccinations, the date of infection, the severity and duration of illness, the 
occurrence of complications and also of the place of duty and water supply 
for three months previous to infection. The ages of these men varied be- 
tween twenty and twenty-eight years. 

All of the eases had been vaccinated with either triple typhoid or typhoid 
and paratyphoid vaccines. The shortest time interval between vaccination 
and infection was four months, the longest twenty-two months; but in the 
majority of instances the interval was from five to sixteen months giving 
10.6 months as the average period of time. One ease had had a typhoid 
infection prior to vaccination. 

Many of the patients gave histories of severe infections, and a large 
percentage of these occurred in December, 1918, and January, 1919. Sixteen 
individuals were ill for less than one month, fifty-seven for one to two 
months and ten for two to three months. 

The following complications were reported in the various cases: eleven 
with intestinal hemorrhages; three phlebitis; three otitis media; two mas- 
toiditis; one peripheral neuritis and one furunculosis. Relapse occurred in 
four instances; three eases were complicated by the occurrence of intereur- 


rent pneumonia and two by diphtheria. 

Physical Examinations —The majority of the convalescents were in excel- 
lent physieal condition when admitted at the Walter Reed Hospital and some 
had gained as much as thirty pounds in weight following the disease. In 
one ease there still persisted an anemia with circulatory arrhythmia, which, 
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however, disappeared after treatment; two of the three cases complicated by 
phlebitis and the one ease of peripheral neuritis had not entirely recovered 
from these complications; in six individuals a parenchymatous nephritis was 
found, and several others had a transient albuminuria; one patient had a 
splenomegaly, and the x-ray showed a gall-stone in another who was subse- 
quently found to be a earrier. 

Clinical Laboratory Findings.—Sinece the blood findings in the individual 
cases revealed no points of particular interest which are not shown by averag- 
ing the findings in the 84 eases, for conservation of space these are omitted. 
An average of the results of the total blood counts for the group was as fol- 
lows: hemoglobin 80 per cent; erythrocytes 5,337,000; leucocytes 8,724; small 
mononuclears 24 per cent; large mononuclears 7.3 per cent; transitionals 24.7 
per cent; eosinophiles 0.05 per cent; basophiles 0.06 per cent and neutrophils 
43.89 per eent. 

Oligocythemia was found in twenty-five, slight leucocytosis in twelve and 
leucopenia in five eases. In twenty-two instances, there was a relative in- 
crease in lymphocytes and transitionals. 

Chemical and microseopie findings in the urine were normal except in 
the six eases of nephritis and in the few revealing the transient albuminuria. 

Microscopic examinations of feces failed to show signs of pathologic 
intestinal lesions or intestinal parasites. 

Positive blood Wassermann reactions were found in six eases. 

Specific Agglutinins—Specifie agglutinins for the typhoid and paraty- 
phoid groups, A and B, were, with a few exceptions, found in the sera of 
all patients. In three cases typhoid, in three paratyphoid A and in five 
paratyphoid B agglutinins were not demonstrable. One of these cases failed 
to show agglutinins for either typhoid or paratyphoid B. 

It is not surprising that agglutinins were present in the sera of these 


TABLE I 


THe RESULTS OF THE TITRATION OF THE SERA FROM EIGHTY-FOUR (S84) PREVIOUSLY 
VACCINATED TYPHOID CONVALESCENTS FOR AGGLUTININS TYPHOID AND PARATYPHOID A AND B 





Fi 3 ~ PARATYPHOID A m7 PARATYPHOID B 





























| 
| 
} 
| 
| 
| 


| TYPHOID AGGLUTININS 
x : AGGLUTININS AGGLUTININS 
S  —_ ET i ; @ p=¢ =  # <i : 
sS | ba we oa | 2 « KA wr Zon aH case SF 
= | S | © = 2 | S le | = o = ¢ a 
== | = Se = le 2 a © = 2 Ec 
— e pa a “2 A. = = | é a =F 
. ve |... i oO 13.5 | FS S 6.5 ; F§S 
= i | na n - nH om 
~ fas — | on mn 2 on a © | nT 
Fa | S | See op > 5 lees op Ps © P28 | Sp 
© = S= 6 SS = | sso eS it «& eS oS eS 
Se | & Ses |] 5 E |ses/] &7 {| & Ses] sé 
| s >o 8 Pr Ss i>oe] > a, || S eo Ps 
| aie as Zz |¢6e/ <3 || # “ae | <a¢ 
0) 3 41 3 5.7 z 5 5 42 
1-10 1 6 42 2 5 420 | 7 {| 66 | 38 
1-20 | 4 5.5 35 18 6.6. | 45 16 | 58 | 47 
1-40 9* 5.2 37.5 16 6.6 | 49.5 | 14 | 59 | 42 
bad - - ~ | . - 
1-80 10 5.) 50.4 992 5 ane | 23 5.8 49 
a ~ = ~o | - ‘ 
1-160 14 4.8 45.8 | 8 5.3 53.8 10 | §.1 3 
1-320 | 18 5.5 47.3 | 8 5 45.8 | 6 5.5 | 53 
1-640 | 16* 5.1 52.2 | 2 6 90 3 5:2. 24)..8 
11-1280 | 9 6.1 54.6 3 5) 52 0 | 


*Positive typhoid. 





. 
| 
| 
| 
| 





516 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


eases as all had had typhoid infections and also triple typhoid inoculations 
within a comparatively short period of time. As one would expect, more 
individuals showed agglutinins in the higher dilutions for the typhoid group 
than for the others. 

Results of Bacteriologic Examinations—The standard teehnie for the 
isolations of bacilli of the typhoid-paratyphoid groups as outlined in War 
Manual No. 6, Laboratory Methods of the U. S. Army, was followed. At 
least six specimens each of urine and feces were cultured at two-day intervals; 
three of duodenal contents, taken from two to twenty days apart; one blood 
and one finger washing culture were made in each ease. 

All urine, blood and finger washing cultures were negative for bacilli 
of the typhoid and paratyphoid groups. Typhoid bacilli were obtained in 
cultures of duodenal contents from three individuals, one of whom also gave 
positive cultures from the feces. Another case gave only positive cultures 
from the feees. Cultures were repeatedly positive from both the feees and 
duodenal contents of the one carrier of paratyphosus B bacilli. 

One typhoid carrier was found positive five months, and three, six months 
after infection: the date of infection of the paratyphoid B earrier was not 
determined. 


Case No. 17 B.—Infeetion occurred November 15, 1918; severe and complicated by 


diphtheria. 
RESULTS OF CULTURES FOR TYPHOID BACILLI 
(paratyphoid A and B being negative throughout) 
APRIL 

6 8 9 11 14 15 16 21 22 24 

SE er ine 0 0 0 0 0 

OS eee 0 0 0 0 
Duodenal Contents x 0 0 0 

ee 0 
0 


Finger Washings .. 
Agglutination titer, April 16, 1919.—Typhoid 1-640, Para A 160, Para B 1-80. 
Blood count erythrocytes 5,136,000; leucocytes 11,020; small mononuclears 13; large 9; 


transitionals 4; neutrophiles 73; eosinophiles 1. 
Wassermann reaction negative; chemical and microscopic examinations of feces and 


urine negative. 


CasE No. 31, E. A. N.—Infection occurred December 15, 1918. No complications. 


Vv 7 
CULTURES FOR TYPHOID BACILLI 


(paratyphoid A and B being negative throughout) 


MAY JUNE 
6 7 9 10 13 621 22 24 26 28 £=30 2 7 13 
DY sicguenesecsd 0 0 0 0 0 0 0 0 
er 0 x 0 x 0 0 0 0 0 
Duodenal Contents. 0 x 0 0 x x 0 0 0 0 
See 0 
Finger Washings .. 0 


xX=X-ray showed shadow suspicious of gall-stones. 


Agglutination titer, May 5, 1919.—Typhoid 1-1280; Para A 1-640; Para B 1-10. 
Blood count erythrocytes 5,152,000; leucocytes 7,430; Small mononuclears 27; large 
mononuclears 3; neutrophiles 68; eosinophiles 1; basophiles 1. 
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The Wassermann reaction on this patient was plus minus May 6, 1919, but all suc- 
ceeding ones were negative. 
Chemical and microscopic examinations of feces and urine normal. 


Case No. 38 F. J. McM.—Infection occurred December 21, 1918. No complications. 


CULTURES FOR TYPHOID BACILLI 
(paratyphoid A and B being negative throughout) 


MAY 
9 12 13 14 15 16 
RE Eee Frere tr errr 0 0 0 0 
UN icc cicecle mates 2a aimena kan te aig he 0 0 0 x 
Duodenal comtents .. i... cccccccs igawes @ 0 0 
|” ren Fre eran 0 
Finger Washings ....... a ees eae 0 


Agglutination titer, May 9, 1919.—Typhoid 1-320; Para A 1-20; Para B 1-20. 

Blood count erythrocytes 5,672,000; leucocytes 8,200; small mononuclears 26; large 
mononuclears 5; transitionals 3; neutrophiles 65; eosinophiles 1. 

Wassermann reaction negative; chemical and microscopic examinations of urine and 
feces negative. 


Case No. 45 O. A.—Time of infection unknown; had so-called ‘‘malaria’’ three years 


ago. 
CULTURES FOR PARATYPHOID B BACILLI 
(All eultures for typhoid and paratyphoid A negative) 
MAY JUNE 

93 24 26 28 30 2 10 13 14 19 21 
WN are5As ous came 0 0 0 0 0 
a ere ere x x x x x x 0 0 
Duodenal contents ... 0 x x 0 0 0 0 0 
nr rrr 0 
Finger Washings .... 0 


Agglutination titer, May 27, 1919.—Typhoid 1-40; Para A 1-20; Para B 1-40. 

Blood count erythrocytes 4,810,000; leucocytes 12,425; small mononuclears 18; large 
mononuclears 4; transitionals 1; neutrophiles 77. 

Wassermann negative. Chemical and microscopic examinations of urine and feces 
negative. 


CasE No. 66 A. E. K.—Infection occurred December 30, 1918. No complications. 


CULTURES FOR TYPHOID BACILLI 


JUNE 
2 3 4 5 6 7 11 16 
scarier ead, adele anon 0 0 0 
EE ee ere 0 0 0 
Duodenal contents ........ x 0 0 0 0 
PE ae ees 0 
Finger Washings ......... 0 


Agglutination titer, June 8, 1919.—Typhoid 1-640; Para A 1-80; Para B 1-640. 

Blood count erythrocytes 5,616,000; leucocytes 12,150; small mononuclears 23; large 
mononuclears 11; transitionals 7; neutrophiles 59. 

Wassermann negative. Chemical and microscopic examinations of urine showed albumin 
and hyaline casts. 


SUMMARY AND CONCLUSIONS 
Four chronic carriers of typhoid bacilli (4.8 per cent) and one of para- 


typhoid B bacilli (1.1 per cent) were found among 84 convalescents, all of 
whom had received triple typhoid vaccine previous to their infections. 
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As the vaccinations were incapable of preventing the occurrence of in- 
fections in these subjects, it is not surprising that they also failed to prevent 









































the development of the carrier state. 

It has been observed by Gay and Claypole™® that immunized rabbits do 
not become earriers after intravenous injections of a dose of living micro- 
organisms that produce the condition in normal animals. ‘‘They may, how- 
ever, still be locally infected by injections directly into the gall bladder. 
(Uhlenhuth and Messerschmidt"®; Emmerich and Wagner"), or even by 
intravenous doses when sufficient to overeome the inereased bactericidal 
effect of the blood’’ (Nichols*). 

Typhoid agglutinins were present in the sera of all the carriers and the 
titers for the positive typhoid carriers were 1-640, 1-1280, 1-320 and 1-640, 
respectively. The serum of the para B earrier agglutinated typhoid and 
paratyphoid B bacilli only in the 1-40 dilutions. However, these tests. were 
of no diagnostie value since agglutinins are demonstrable in high dilutions 
in the sera from individuals who are not carriers. 

Leucopenia, which has also been suggested as of diagnostic value for 
determining carriers, was not present in these cases. On the other hand, 
leucopenia occurred in five of the individuals who were not proved to be 





carriers. 
The authors wish to thank Dr. H. J. Corper, Director of Research De- 
partment, National Jewish Hospital for assistance in the preparation of this 


article. 
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STUDIES ON THE AUTONOMIC SYSTEM 
Il. THE REACTION OF THE EXCISED SURVIVING SMALL INTESTINE 
OF THE TURTLE TO CERTAIN AUTONOMIC POISONS* 


3y Grorce B. Roru, A.B., M.D., CLEVELAND, OHIO 


INTRODUCTION 


Ie was previously noted (Arch. Inter. de Pharm. et de Therap., 1923, xxvii, 
3033) that the reaction of the excised surviving small intestine of the frog 
to certain autonomic poisons differed in certain respects from that usually 
observed in mammals. The turtle, like the frog, is extensively used.as a 
laboratory animal, nevertheless it seems to have been neglected as a source 
for studies or demonstrations on the excised intestine. Since the excised 
turtle intestine can be used under the same temperature conditions as the 
frog intestine, that is, at room temperature, and since the turtle’s intestine 
is a structure more readily handled than that of the frog, it was deemed im- 
portant to determine whether the sphere of usefulness of the turtle could 
be extended to illustrate the usual effects of intestinal autonomic poisons. A 
search of the literature did not disclose any data on the effects of drugs on 
the turtle’s intestine.t 

Zoologic Classification of the Turtles Used in This Investigation—The 
turtles used in this investigation consisted principally of the Chrysemys Ele- 
gans or the Cumberland Terrapin. In a few experiments the Chrysemys 
Troosti and the Chrysemys Belli were used. (I am grateful to Prof. T. W.. 
Todd of the Department of Anatomy for the identification of the turtles). 
A few that were used for the preliminary experiments were unidentified. 
There was no apparent difference in their reaction to the drugs investigated, 
between the different species employed. 

Care of the Turtles—The turtles were kept supplied with water in the 
ordinary frog tanks. No food was given the animals during their sojourn in 
the laboratory. In some experiments they were kept on hand for several 
months before use. Starvation seemed to have no constant effect on the 
reaction of the excised intestine. 

Gross Appearance of the Small Intestine of the Turtle——The small intes- 
tine of the turtle is a comparatively thick walled tube whose thickness 
decreases aborally, so that the lower part near the large intestine is consid- 
erably smaller in diameter and thinner walled than the oral end. No refer- 
ences to the innervation of the small intestine of the turtle could be found. 

*From the Department of Pharmacology, School of Medicine, Western Reserve University. 

+My acknowledgments are due Prof. Sollmann, for suggesting this line of research and 


for criticisms during the progress of this investigation: 
Received for publication July 22, 1923. 
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DETAILS OF METHOD AND SET UP OF EXPERIMENTS 


The method for the study of the excised surviving small intestine of the 
turtle was essentially the same as that used in the former paper on the frog’s 
excised intestine, and which was previously referred to. Segments varying 
in length from about 3 to 5 em. were taken from the upper and lower end 
and cut through longitudinally, thus dividing all the cireular fibers. The 
segments were mounted in a saline bath and the free end of the segment 
connected to a light Harvard heart lever, each lever being weighted with a 
1 gram weight at positions which varied the weight in the various experi- 
ments from 1 to about 2 times. Oxygen was usually supplied the segments 
while in the saline solution, although in a few eases air was used. The tem- 
perature of the saline bath varied from about 15 to 27 degrees Centigrade. 
The saline bath invariably contained 100 cubic centimeters of the particular 
saline solution employed. 





offect of 10 mg. atropine sulphate on the contraction caused by 5 meg. of 





barium chloride on the excised surviving small intestine of the turtle (C. Elegans) (TSI) and 
frog (FSI). Exp. R 1. 


TABLE I 


COMPOSITION OF THE SALINE SOLUTIONS 




















SOLUTION "NACL % | ‘KCL 1 Jo | CACLe % |NAHCO, Jo MGC Ly ca | NAHLP vAHPO, % 
Locke-Ringers I. = 0.7 0.02 | 0.02 << ser 
Locke-Ringers IT. 0.8 0.02 0.02 
Locke-Ringers III. 0.8 0.02 0.02 0.1 0.005 
Tyrodes 0.7 0.02 0.02 0.1 0.005 
NaCl 0.8 i es 

RESULTS 


Atropine —Atropine sulphate (Merek; Lilly and Co.) was found to pro- 
duce an increase or decrease in tonus, or no effect. In the majority of in- 
stances a decrease in tonus was obtained. The effects were negative in a 
dosage of 0.01 mg. per 100 ¢.c. of saline,* whereas an increase or decrease in 
tonus, or negative effects was obtained from dosages ranging from 0.1 to 
20 mg. In one instance 5 mg. produced an increase in tonus followed by a 


*The dosages mentioned throughout this paper refer to mg. in 100 c.c. of saline. 
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decrease. As a rule the rate or height of the rhythmical movements was not 
disturbed when an increase in tonus was produced, but when a decrease in 
tonus occurred a simultaneous decrease in the height of the rhythmic contrac- 


tions resulted. 
Atropine During a Bariwm Contraction.—Atropine, 5 to 40 mg., as a rule 
either partially antagonized or had no effect on the contractions caused by 


ala get as, 
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Tracing 2.—Effect of 0.1 mg. of atropine sulphate on the contraction caused by 5 mg. 
of pilocarpine hydrochloride on the excised surviving small intestine of the turtle (C. Elegans). 
Drugs dissolved in 100 c.c. of Locke-Ringers II. Exp. R 22. U, upper segment; L, lower 
segment, 





Tracing 3.—Effect of 5 mg. of pilocarpine hydrochloride on excised surviving small 
intestine of the turtle (C. Elegans) in 100 c.c. Locke-Ringers II at 25° C. Upstroke denotes 
contraction. Exp. R 18. (Compare with Tracing 4, which shows effect of same amount of 
physostigmine on the same segments, immediately after a normal was established by chang- 
ing to normal Locke-Ringers II.) 





5 to 10 mg. of barium. In one experiment 10 mg. of atropine completely 
removed the contraction produced by 5 mg. of barium. (Tracing 1.) 
Atropine During a Pilocarpine Contraction—Atropine will completely 
remove the augmentary effects produced by pilocarpine; 1 part of atropine 
was found in one instance to completely antagonize 100 parts of pilocarpine 
in the lower segment, whereas it antagonized only 50 parts in the upper. 


(Tracing 2.) 
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Atropine will not only remove the contraction caused by pilocarpine but 
will relax the segment below normal. The decrease in tonus is not neces- 
sarily accompanied by corresponding changes in the rhythm of the segments. 

Pilocarpine.—Pilocarpine hydrochloride (Merek and Co. U.S.P. Mal- 
lineckrodt and Co.) 0.01 to 40 mg. caused, as a rule, either an increase in 
tonus or contraction in both upper and lower segments. The rhythm if 
present may not be influenced, but the height of the rhythmic contractions 
may be lessened as the segments reach a higher tone. (Tracing 3.) In one 
experiment in which sodium chloride was used as the saline solution contrac- 
tion was produced in both upper and lower segments from 1 mg. and relaxa- 
tion from 5 mg. In another experiment, with the segments in Tyrodes 
solution, contraction was produced in both upper and lower segments after 
2 mg. and relaxation after 20 mg. The usual effect of pilocarpine may be 





Tracing 4.—Effect of 5 mg. of physostigmine salicylate on the excised surviving small 
intestine of the turtle (C. Elegans) in 100 c.c. Locke-Ringers II. Exp. R 18. Compare with 
Tracing 3. 
prevented by atropine, 0.4 mg. of the latter if given previously, rendering 
about 16 mg. of pilocarpine ineffective. Atropine is also effective in remov- 
ing a pilocarpine contraction. This was described previously under atropine 
and need not be repeated here. 

The increase in tonus or contraction produced by piloearpine may be 
counteracted in part by either physostigmine or epinephrine. 

Physostigmine.—Physostigmine salicylate (Merck U.S.P.) showed prac- 
tically none of the stimulating properties shown by pilocarpine. In high 
dilutions, 0.01 to 0.1 mg., a slight increase in tonus or no effect may occur, 
whereas after 1 to 10 mg. a decrease in tonus, or no effect resulted. (Trac- 
ing 4.) The contraction caused by 0.1 mg. of pilocarpine in the lower seg- 
ment could be almost completely antagonized by 20 mg. of physostigmine. 
(Tracing 5.) The effeets described for physostigmine are seen in the follow- 
ing protocol (Table II) from an experiment in which Locke-Ringers Il was 
used as the saline solution. (Experiment 21. C. Elegans. M.790 gm. 24 C. 


oxygenated. ) 
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Epinephrine.—Epinephrine (Hirsch, synthetic; P.D. and Co. hypo. tab- 
lets) in the more concentrated solutions, produced prompt relaxation or a 
decrease in tonus. In a few experiments a slight increase in tonus ap- 
peared after a high dilution. For example, 0.01 mg. of epinephrine given 
after 0.04 mg. of pilocarpine produced primary contraction followed by 
relaxation in the upper segment whereas in the lower pure relaxation oc- 
eurred. (Exp. 24.) The effective dosage ranged from 0.001 to 2.5 mg. 

















TABLE II 
es ee 
onene DOSE IN EFFECT 
MG. UPPER SEGMEN1 LOWER SEGMENT 
11.07 0.01 Increased Tonus Negative 
1.15 Ringer ’s 
1.20 1.0 Negative Negative 
1.53 5.0 Decreased tonus | Decreased tonus 





Epinephrine is effective after physostigmine, pilocarpine (Tracing 6), atro- 
pine, barium (Tracing 7), apocodeine. Table III will show the quantities of 
these agents used. 

It must be understood that epinephrine will not invariably relax after 
the quantities of the various agents enumerated in Table III. The amount 
varies in the individual experiment and may be either larger or smaller than 
appears in this table. 

TABLE III 


THE BEHAVIOR OF EPINEPHRINE AFTER VARIOUS AGENTS 











EE eee _ EFFECT BEFORE MG. OF EFFECTS OF 
SUBSTANCE IN MG. ; . ' as | ‘ ca. 
EPINEPHRINE |EPINEPHRINE USED | EPINEPHRINE 

Barium chloride, 10 mg. : Contraction | 0.1 Relaxation 
Apocodeine hydrochloride, 11 mg. Negative 0.01 Relaxation 
Piloecarpine hydrochloride, 0.1 mg. Contraction 0.01 Relaxation 
Physostigmine salicylate 0.1 mg. Relaxation | 0.01 Relaxation 
Atropine sulphate, 10 mg. Negative 0.02 | Relaxation 





Barium Chloride—Two concentrations of barium chloride (Baker and 
Adamson, C.P.) were tried, namely 5 and 10 mg. in 100 e.c. of saline. Out 
of 32 applications 3 were negative, the remainder producing either an in- 
crease of tonus or a distinet contraction. (Tracing 7.) In a few experi- 
ments the upper segment gave negative results, whereas in the lower, con- 
traction was produced by 10 mg. The augmentor effect of 10 mg. was pro- 
duced after 3 mg. of pilocarpine, 6 mg. of physostigmine, 3 mg. of tyramine, 
10 mg. of atropine, 20 mg. of apocodeine, and 3 mg. of femergin. The aug- 
mentor effect of 100 parts of barium was removed in one experiment by 1 
part of epinephrine; in another experiment 25 parts of barium were antag- 
onized by 1 part of epinephrine. 

Apocodeine—Apocodeine hydrochlorate (Merck) was tried in 5 experi- 
ments in doses ranging from 0.05 mg. to 20 mg. No effect or a slight relax- 
ation was produced with dosages ranging from 0.01 to 1 mg. The usual 
result of more concentrated solutions (5 to 20 mg.) was to relax slightly 
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(Tracing 8) although in one ease 5 mg. produced an increase in tonus. Barium 
and epinephrine were active after these doses of apocodeine. 

Benzyl Benzoate-—Benzyl Benzoate (Hynson, Westcott Co.) as a 20 per 
cent solution in 80 per cent aleohol, always produced a decrease in tonus or 
relaxation in dosages ranging from 0.2 to 1 «ec. (Tracing 9.) 

Nitroglycerine (Lilly and Co.) in the form of the U.S.P. Spirits or hypo- 
dermie tablets produced relaxation in 2 to 5 mg. dosages. (Tracing 10.) 





Tracing 6.—Effect of 1 mg. of epinephrine on the contraction caused by 0.1 mg. of 
pilocarpine hydrochloride on the excised surviving small intestine of the turtle (C. Elegans). 
Drugs dissolved in 100 c.c. of Locke-Ringers III. Exp. R 17 





Tracing 7.—Effect of 0.4 mg. of epinephrine on the contraction caused by 10 mg. of 
barium chloride on the excised surviving small intestine of the turtle (C. Elegans). Drugs 
dissolved in 100 c.c. of Tyrodes. Exp..R 7. 


Tyramine.—Tyramine (Burroughs-Welleome) caused either negative re- 
sults or an increase in tonus in dosages ranging from 0.5 to 4 mg. (Tracing 11.) 

Femergin.—Femergin (Sandoz) which is considered to have an ergotoxin- 
like action was tried in four experiments. Contraction was produced in 
each case after dosages varying from 0.25 to 3 mg. (Tracing 12.) Barium 
(10 mg.) produced practically its usual effect after 3 mg. of Femergin. An 
old sample of ergotoxine phosphate (Burroughs-Welleome) which had become 
insoluble, was made soluble upon the addition of sodium hydroxide (1 c.c. 
of 10 per cent sodium hydroxide per 100 mg. of ergotoxine). This formed a 
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clear solution when made up in Tyrodes as a 1 per cent solution. Upon 


further dilution with Tyrodes a turbid solution resulted. 
When prepared in this way this old sample of ergotoxine caused con- 
traction in doses ranging from 1 to 20 mg. Inasmuch as sodium hydroxide 








Tracing 8.—Effect of epinephrine after apocodeine hydrochloride on the excised sur- 
viving small intestine of the turtle (C. Elegans). Drugs dissolved in 100 c.c. of Locke- 
Ringers II. Exp. R 26. The effect of the same amount of epinephrine before apocodeine 
was practically the same as after the apocodeine. 








Tracing 9.—Effect of 0.2 c.c. of a 20 per cent solution of benzyl benzoate on the ex- 
cised surviving small intestine of the turtle (C. Elegans) in 100 c.c. of Locke-Ringers III. 
Exp. R 11. 
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Tracing 10.—Effect of 2 mg. of nitroglycerine on the excised surviving small intestine of the 
turtle (C. Elegans) in 100 c.c. of Locke-Ringers III. Exp. R 11. 
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alone will produce contraction these observations are not conclusive. They 
are mentioned here since barium (10 mg.) was active after 10 mg. and in- 
active after 50 mg. of the above ergotoxine. 

Changes in Oxygen Supply.—In two experiments the effect of varying 





Tracing 11.—Effect of 1 mg. of tyramine (para-hydroxyphenylethylamine) on the ex- 
cised surviving small intestine of the turtle (C. Elegans) in 100 c.c. of Locke-Ringers II. 
Exp. R 12. 





Tracing 12.—Effect of 3 mg. of femergin (solution of ergotoxine) on the excised surviving 
small intestine of the turtle (C. Elegans) in 100 c.c. of Locke-Ringers II. Exp. R 25. 


the oxygen supply was determined. If the oxygen was turned off after the 
segments were supplied with it for some time an increase in tonus occurred. 
On the other hand when the tonus is increased in the above manner and 
oxygen is again turned on, the tonus decreases at once. 
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The susceptibility to changes in oxygen supply increased as the experi- 
ment proceeds. 

Rhythm in the Turtle’s Small Intestine —Rhythmic movements may appear 
in the turtle’s small intestine and usually were not materially modified in 
rate by any of the drugs used. The height of the rhythmic contractions may, 
however, be decreased when the tonus is raised by drugs, although not neces- 
sarily so. It appears that the predominating change in the small intestine of 
the turtle is confined largely to tonus and not rhythm. 

Difference in Susceptibility of the Upper and Lower Part of the Small 
Intestine —The lower segment of the small intestine of the turtle appeared 
to be more responsive to drugs than the upper. This may be due largely to 
the fact that the lower is thinner walled and hence more easily penetrated 
by the drugs. 

SUMMARY AND CONCLUSIONS 

1. The following autonomic poisons affect the excised surviving small 
intestine of the turtle (chrysemys) as follows: 

(a) Pilocarpine, barium, tyramine and femergin increase tonus or pro- 


duce prompt contraction. 

(b) Atropine and apocodeine may either increase or decrease tonus 
slightly. 

(ec) Physostigmine showed practically none of the stimulating properties 
shown by pilocarpine. In high dilutions a slight increase in tonus may oceur. 
Larger doses may cause a decrease in tonus. Physostigmine in large doses 
acts as an antagonist to pilocarpine. 

(d) Epinephrine in high dilutions may increase tonus slightly whereas 
after more concentrated solutions, relaxation or a decrease in tonus may 
occur. It may completely antagonize the effects of barium or pilocarpine. 
Epinephrine is also active after apocodeine. 

(e) Benzyl benzoate and nitroglycerine produce a decrease in tonus or 
relaxation. 

(f) Barium is active after femergin. 

2. In general, sympathetic stimulants relax, parasympathetic augment; 
but’ with the following important exceptions: 

(a) Physostigmine tends to inhibit. 

(b) Tyramine augments. 

(ec) Epinephrine antagonizes barium and pilocarpine. 

(d) Atropine antagonizes not only pilocarpine but also barium, though 
less effectively. 

3. The fact that epinephrine is active after apocodeine or barium and 
pilocarpine indicates either (a) that the site of action of the former is 
indefinitely localized, or (b) that epinephrine possesses an action on muscular 
as well as nervous mechanisms, or (c) that the sympathetic action is stronger 
than the parasympathetic or muscular. 

4. The excised surviving small intestine of the turtle (chrysemys) is 
suitable for the study and demonstration of the usual effects of many of 
the autonomic poisons, but is atypical toward certain others. 
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A NOTE ON WATER EXCRETION AS INFLUENCED BY BLOOD 
PRESSURE RESPONSE TO SODIUM NITRITE* 


By Epwarp C. Mason, Px.D., M.D., RocHEester, MINNESOTA 


HILE testing the renal function of patients, with and without hyper- 

tension, it was observed that the administration of sodium nitrite gen- 
erally caused a definite and often a very marked change in urinary output. 
The literature on this subject exhibits conflicting data. However, for the 
most part, the evidence supports the idea that therapeutic doses of sodium 
nitrite often cause diuresis. According to Bastedo, ‘‘With the nitrites any 
change in the amount of urinary excretion depends upon the relation be- 
tween the fall in general blood pressure and the dilatation of the renal arter- 
ies. The effect is not constant, though in some eases marked diuresis will 
follow nitrite administration.’’ Cushny makes the following statement : ‘‘The 
kidneys are not much affected by this series: occasionally a slight increase 
in urine is observed, at other times a decrease, and after large quantities, 
anuria may occur. These effects are evidently due to the changes in the 
caliber of the renal vessels. A small quantity may widen them when they 
are too contracted to allow of the maximal secretion, while on the other 
hand, if the normal caliber is the optimal, a nitrite may lessen the secretion 
by lowering the general blood pressure. When large quantities lower the 
pressure they inevitably lead to a lessened secretion or anuria.’’ 

The investigation reported here was undertaken to determine (1) whether 
sodium nitrite altered the urinary output sufficiently and frequently enough 
to warrant the withdrawal of nitrites during a water test; and (2) whether 
the urinary response paralleled the blood pressure response. Although sev- 
eral observers have considered the influence of sodium nitrite on the excre- 
tion of water in patients with normal water intake, observations have not 
been made, so far as I am able to determine, on patients ingesting large 
amounts of water while under the effects of sodium nitrite action. 


PROCEDURE 


The patients studied were not selected because of any particular quali- 
fications, but were patients from the general medical service, for whom a 
water test was thought to be indicated. They may be loosely classified in 
four groups: (1) those with hypertension and nephritis; (2) those with 
hypertension without nephritis; (3) those with nephritis without hyperten- 





*Work done in the Division of Medicine, Mayo Clinic. 
This work was undertaken by Dr. A. R. Barnes, but due to the pressure of other duties, 
it was discontinued before any definite conclusions could be reached by him. 


Received for publication, August 23, 1923. 
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sion; and (4) those with normal blood pressure without nephritis. Certain 
characteristic findings concerning the patients are presented in Table I. 

Each patient received two water tests. The first was given under con- 
ditions normal for the patient, and the second under the effect of sodium 
nitrite. The water test used was essentially that of Volhard and Fahr, and 
consisted of the ingestion of 1500 ¢.c. of tap water from 8:00 to 8:30 a.m., 
the bladder having been emptied at 8:00 a.m. No cathartic was given the 
night before the test, and no water was given between the hours of 9:00 p.m. 
of the previous evening and 8:00 a.m. of the day of the test. The number 
and type of bowel movements were recorded, and tests were rejected in 
which there was an abnormal amount of fluid passed by bowel. The patient 
was instructed to void each half-hour from 8:30 a.m. to 12 m., the specimens 
being saved for determination of the amount and specific gravity. The 
blood pressure was recorded each hour from 8:00 a.m. until 12 M. 
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Fic. 1—RESULTS OF A NORMAL WATER TEST 











TIME | 8:30 | 9:00 | 9:30 | 10:00 | 10:30) 11:00/11: at 0 | TOTAL 
Urine, ¢.c. ‘70 | 190 | 320 | 270 | 230 | 150 | 100 | 25 | 1300 





In the second test the patient followed the routine of the first test, but 
received sodium nitrite (one grain) each half-hour, beginning at 7 a.m. the 
morning of the test, and continuing until 11 a.m., or until definite distress- 


ing symptoms developed. 
RESULTS 


Fig. 1 shows the amounts of urine excreted by a normal patient without 
any medication. The total amount in this case was 1354 ¢.c., the normal 
amount for the test being from 80 to 120 per cent of the 1500 c.c. taken. 

The administration of sodium nitrite caused the greatest percentage of 
decrease in urinary output in Case 2 of the series. Fig. 2 indicates the 








WATER EXCRETION AS INFLUENCED BY BLOOD PRESSURE 533 


amounts of urine excreted by this patient without, and with sodium nitrite, 
the total amount excreted without sodium nitrite being 1081 ¢.c., and with 
sodium nitrite 65 ¢.c. Of the twenty cases studied, sixteen had a decreased 
urinary output with sodium nitrite, the decrease ranging from 1240 ec.c. to 
as low as 58 e.e. 


The Relation of Hypertension to Urinary Secretion.—Loeb found that 
nitroglycerin caused a decrease in urinary output in the three cases which 


























Fic. 2.—RESULTS OF WATER TEST WITHOUT NITRITES AND WITH NITRITES 














TIME 8:30 | 9:00 | 9:30 | 10:00 10:30 | 11:00 11:30|12:00|ToTAL 
Urine, ¢.c. without nitrites 0 | 50 | 211 | 200 | 220 | 200 | 150 | 50 | 1081 
Urine, e.c. with nitrites 10 | 5 25 10 15 | 0 0 0 65 





he observed, and from these findings concluded that lowering of blood pres- 
sure had a deleterious effect on the renal activity. 

Lawrence made observations on the relation of hypertension to urinary 
excretion. His data were collected from twenty patients, all of whom had 
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polyuria, albuminuria, cardiac hypertrophy, and an average systolic pressure 
of over 180 mm. of mereury. The blood pressures were recorded twice daily, 
in the middle of the morning and in the middle of the afternoon. The urinary 
output was recorded likewise each day. From the results thus obtained he 
concluded that there was ‘‘no definite relation between changes in systolic 








11:30 12-00 
Fig. 4. 
Figs. 3 and 4.—The solid lines represent the observations without nitrites, and the broken 


lines those with nitrites. Line 1 represents systolic blood pressure, Line 2, diastolic blood pres- 
sure, Line 3, urinary output, and Line 4, specific gravity. 
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or diastolic pressure, per se, and changes in urinary excretion.’’ On a second 
series of eases, eighteen in number, he observed the phenolsulphonephthalein 
and urine output for one hour, during which time the systolic and diastolic 
pressure and pulse rate were observed at five minute intervals. Two tests 
were performed on each patient, one while the pressure was normal for the 
patient, and the second after the patient had received nitrites. Of the eighteen 
cases observed, three showed lessened output, twelve an increased output, and 
three, differences not worthy of consideration. The amount of nitrites given 
is not recorded, and the amount of diuresis is recorded in only one ease, in 
which the increase was quite marked. 

Early in the work it was observed that the administration of sodium 
nitrite lowered both systolic and diastolic pressure, but that the decrease in 
systolic pressure was commonly more marked than that of the diastolic. 
This unequal lowering of blood pressure produced a decreased pulse pressure. 

Pulse Pressure and Renal Function.—The work of Erlanger and Hooker 
is probably the most exhaustive report on the relation of pulse pressure to 
renal function, and two of their conclusions have a direct bearing upon the 
present investigation: ‘‘As a rule the output of urine and the pulse pressure 
vary in the same direction.’’ ‘‘No relation can be established between the 
above-mentioned urinary changes and either the velocity of blood flow per 
unit of time in the aorta, or the blood pressure, nor can, in most instances, 
at least, any relation be established between the urinary changes and the 
presumed velocity of blood flow through the kidney.”’ 

Hooker, working independently on perfused isolated kidneys, reached 
conelusions similar to those of Erlanger and Hooker. 

Dana reports the findings on eleven subjects (five healthy persons and 
six with nephritides) who received nitroglycerin (1 per cent solution) in 
doses ranging from one drop each hour to one drop each two hours. From 
the results, he coneluded that nitroglycerin was a powerful and rapidly acting 
diuretic, both: in health and in certain forms of chronic nephritis. At the 
time of his observations blood pressure was not recorded. 

With these conclusions in mind, we examined the charts, expecting the 
deerease or lack of decrease in pulse pressure to account for the depression 
or lack of depression of urinary output. However, this was not the case, 
for the pulse pressure gave no clue as to what to expect in terms of kidney 
function. It will be noted from Fig. 3 that the pulse pressure was practically 
unaltered under nitrites, there being actually an insignificant increase during 
the second and third hours when urinary output was nil. Again, if one 
considers the opposite extreme, as shown by the data obtained from Case 20 
(Fig. 4) it will be observed that under nitrites there was a marked diuresis 
without a corresponding increase in pulse pressure, but, owing to the main- 
tenance of the high diastolic pressure, the pulse pressure was actually de- 
creased. 

Renal Blood Volume Flow—Apparently the blood volume flow for each 
unit interval is a much better index of circulation than systolic blood pres- 
sure. This is well illustrated by the work of Opitz and Lucas who de- 
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termined the relation of systemic blood pressure to the flow of blood through 
the kidneys. The renal blood flow was measured by the ‘‘stromuhr,’’ and 
the systemic blood pressure was increased by stimulation of vagal fibers below 
the heart. These observations led to the following statement: ‘‘It seemed 
remarkable that by far the largest number of stimulations did not produce 
a change in volume flow, even at a time when the very pronounced rises in 
arterial blood pressure had fully developed.”’ 



































TABLE II 
RELATION OF URINARY OUTPUT TO BLOOD PRESSURE RESPONSE 
I II Ill 
BLOOD PRESSURE AT ONSET|BLOOD PRESSURE AFTER ONE HouR| ON o tae ey % 

WITHOUT WITH WITHOUT WITH WITHOUT! WITH | DIFFER- 
—— NITRITES NITRITES NITRITES NITRITES NITRITES NITRITES| ENCE 

© 2 o a © S ) o 

| je) = 3 i a = | 

4 5 in 5 a = 4 = 
1 124 66 | 110 74 118 74 100 66 1912 672 —1240 
2 100 54 90 80 114 62 92 50 1081 65 -1016 
3 140 90 132 76 148 94 134 84 1345 | 426 - 919 
4 188 140 =158 126 200 140 170 134 1113 204 — 909 
5 200 120 164 110 232 150 180 116 1565 751 — 804 
6 108 58 | 108 70 124 70 114 66 1655 1018 — 637 
7 104 56 90 46 110 64 100 56 1265 720 — 545 
8 212 148 158 110 218 148 192 120 1379 875 — 504 
9 206 136 170 120 202 142 | 172 118 565 95 — 470 
10 186 108 164 98 204 122 172 100 1355 940 — 415 
11 122 74 100 76 126 80 116 76 1391 1110 — 281 
12 164 96 | 134 86 178 114 136 92 1211 971 — 240 
13 127 72 108 68 122 78 108 68 1321 1175 — 146 
14 188 94 156 80 200 100 156 82 1198 1065 — 133 
15 170 98 110 76 176 94 116 70 949 833 — 116 
16 190 108 160 90 210 120 160 110 1418 1360 - 58 
17 200 106 | 172 100 190 106 170 102 895 1010 + 115 
18* | 124 84 108 68 ? ? 108 80 360 685 + 325 
19+ | 196 114: 140 68 188 104 150 86 738 1135 + 397 
20¢ | 148 108 | 140°} 108 158 110 154 120 1078 1847 + 769 

















*Calculated from blood pressure at onset. 
Blood pressure fell with first water test. 
tSystolic pressure fell 4 mm.; diastolic rose 10 mm. 


Table II indicates (1) the blood pressure of each patient at the onset of 
each water test; (2) the blood pressure an hour after the onset of the tests; 
and (3) the comparison of urinary output without, and with the administra- 
tion of sodium nitrite. In the first column it will be noted that of twenty 
eases, eighteen had a definite blood pressure response to sodium nitrite. Such 
response was due to the administration of 3 gr. sodium nitrite in grain doses 
at 7:00 to 7:30 and 8:00 a.m. In column 2 will be found the blood pressure 
taken one hour after the onset of each water test. The comparison was made 
at the end of one hour, because it is usually about that time that diuresis 
starts. In column 3 is given a comparison of the urinary output in the four 
hours without, and with nitrites, and also the difference in output. Of the 
twenty cases, sixteen had diminished output following the ingestion of 
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sodium nitrite, the total for the sixteen patients being 8433 c¢.c., or an average 
decrease of 527 c.c. for each patient. In the remaining four cases the urinary 
output increased with ingestion of nitrites, the total increase being 1606 c.c., 
or an average increase of 401 ¢.c. for each patient. It will be observed that 
blood pressure response to sodium nitrite does not parallel the urinary re- 
sponse. For example, in Case 1 the systolic blood pressure was 118 one 
hour after the onset of the water test without nitrites, and 100 at a corre- 
sponding time with nitrites, the decrease amounting to 18 mm., or 15.2 per’ 
cent. The urinary output in this case decreased 1240 ¢.c. On the other 
hand, in Case 19 the systolic pressure was lowered 38 mm. or 20.2 per cent, 
and instead of a diminished output there was an increased output of 397 c.c. 

The Effect of Water Ingestion on Blood Pressure.—In considering a water 
test for a patient with hypertension, one is always confronted by the ques- 
tion, ‘‘ Will the excessive water intake raise the blood pressure sufficiently 
to endanger the patient?’’ Miller and Williams made a study of three cases, 
and from their data conclude that in patients with hypertension and pre- 
sumably chronic interstitial nephritis, large amounts of fluids may cause a 
very decided increase in blood pressure. Whether or not there is a rise 
depends on whether or not the kidney functions promptly. Miller and 
Williams’ test consisted of giving 2.5 liters of water at three-hour intervals, 
such water being taken in from fifteen to twenty-five minutes. Their first 
patient had a blood pressure of 160 systolic and 108 diastolic at the beginning 
of the test, but after the ingestion of 10 liters of water, the pressure had 
increased to 287 systolic and 180 diastolic. A second test was carried out on 
the same patient, but during the night instead of during the day; in this 
test, the blood pressure increased from 170 systolic and 100 diastolic to 260 
systolic and 155 diastolic. However, the authors fail to call attention to the 
very important fact that, the day following the test, the blood pressure had 
fallen below the original level to 140 systolic and 90 diastolic, and to 155 
systolic and 90 diastolic at night. 

The second ease reported by Miller and Williams is most interesting from 
the standpoint of water intoxication. The patient had received 7500 c.c. 
of tap water in from nine to ten hours. ‘‘However, about one hour later he 
had a severe chill with nausea, vomiting, dyspnea, headache, and cramps in 
his legs. This lasted all night, but by morning he was all right.”’ 

In the series reported here, it will be observed that increase in blood 
pressure is most common one-half hour after the ingestion of 1500 c.c. of 
water, the increase ranging from a few millimeters of mercury to as much 
as 32 mm. However, in three cases there was a decrease in systolic pressure, 
the greatest being 8 mm. In twelve cases the blood pressure was less four 
hours after drinking the water than at the onset of the test, the decrease 
amounting to from 8 to 12 mm. in most of the cases. In six cases there was 
an inerease over the original blood pressure at the end of four hours; this 
inerease was very slight except in one case in which it was 14 mm. In the 
remaining two cases, the changes were too indefinite to record. 

While this work was in progress, Orr and Innes published their obser- 
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vation on ‘‘The effect on arterial hypertension of increased fluid intake.’’ 
Apparently their patients received from 1.5 to as high as 6 liters each day. 
The water was all taken in a short period of time, or it was ingested in half- 
liter amounts throughout the day. These authors conelude from their data, 
that in normal and in pathologie cases with high arterial tension copious in- 
gestion of water is followed by a decrease in blood pressure. 


DISCUSSION 


It is evident that sodium nitrite can alter urinary excretion in only 
two ways: (1) by peripheral dilatation in the kidney, and (2) by lowering 
renal blood pressure. The first favors increased urinary secretion through 
increased blood volume flow through the kidney. The second decreases 
urinary secretion by maintaining a renal blood pressure below the optimal. 

The perfusion of isolated organs with sodium nitrite is accompanied by 
evidence of peripheral dilatation.» There is a more rapid outflow of the 
perfusion fluid, and plethysmograph records of the organs show an increase 
in volume. Pilcher and Sollmann have shown that the vasomotor center is 
not depressed, but rather stimulated by its anemia. The stimulation, how- 
ever, is not sufficient to overcome the peripheral depression. 

The importance of the influence of renal blood pressure on urinary secre- 
tion is supported by the work of Richards and Plant who summarize their 
work thus: ‘‘The rabbit’s kidney has been perfused in situ with whole 
hirudinized rabbit’s blood by a method which permits the pressure within 
the renal circulation to be altered without necessarily altering the total 
blood flow through the organ. Changes in perfusion pressure induced by 
splanchnic stimulation, by introduction of adrenalin and nitroglycerin, by 
compression of the renal vein and by stimulation of the medulla were accom- 
panied by parallel changes in the rate of urine elimination. The results are 
believed to support the filtration hypothesis of glomerular function.’’ 

From the observations on our patients it appears that urinary response 
to the administration of sodium nitrite does not parallel either the altered 
pulse pressure, or the systolic blood pressure response. However, it is sug- 
gested that diastolic pressure is probably the most important in maintaining 
a constant blood pressure to the functioning glomerulus. 


CONCLUSIONS 


1. Sodium nitrite alters the urinary output sufficiently and frequently 
enough to warrant its withdrawal during a water test. 

2. The urinary response to sodium nitrite does not parallel the response 
of systolic blood pressure, or of pulse pressure. 

3. Renal function depends upon the blood volume flow through the 
kidney and the pressure within the renal circulation. If nitrites promote 
blood volume flow through the kidney without too markedly decreasing the 
pressure, there will be diuresis. If the pressure in the renal circulation is 
markedly lowered, the water output will be decreased. 
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4. The ingestion of 1500 c.c. of water in one-half hour will usually cause 
an inerease in blood pressure until diuresis is established, after which the 
blood pressure will return to its original level, or may drop to from 10 to 
12 mm. below. 

5. Sodium nitrite given in one grain doses each one-half hour for three 
doses was sufficient in all cases studied, except two, to cause a definite blood 
pressure lowering. 
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A FLOCCULATION TEST FOR SYPHILIS (A PRELIMINARY NOTE)* 
By C. B. McGuumpny, M.D., Cuicago, IL. 


HE past year has seen an increased interest in the various flocculation 
reactions which have been proposed as a substitute for, or as an adjunct 
to,-the Wassermanmn reaction. In many laboratories these tests and the Was- 
sermann reaction have been carried out simultaneously and the results ob- 
tained with the flocculation methods compare favorably when all tests are 
checked by clinical findings. 
A method proposed recently by Kahn has attracted attention because 
of its simplicity as well as because of the favorable results obtained. The 


*From the Pathological Laboratory of Northwestern University, Chicago. 
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Sachs-Georgi reaction has been received with favor in Germany and the 
Meinicke reaction (third modification) has been carried out in many thou- 
sands of cases with results that have proved its reliability. As antigen 
Meinicke uses an alcoholic extract of horse heart which has been dried, 
powdered and extracted with ether. This alcoholic extract is standardized, 
and immediately before use is diluted with one-half its volume of distilled 
water, allowed to stand for an hour and then further diluted with seven 
volumes of a 2 per cent or 3 per cent sodium chloride solution. The extract 
thus prepared must be added immediately to the serum to be tested since 
spontaneous flocculation occurs in a relatively short time. 


I have applied the Meinicke test in a series of more than one thousand 
eases and the results have been good. At the same time a series of tests 
have been made in which an antigen prepared from human heart muscle has 
been used. The number of cases studied is not large, but the results so far 
obtained have shown close agreement with the Wassermann reaction. The 
serums were obtained from four different laboratories and clinical data could 
be obtained in only a small per cent of the eases. Thus far agreement with 
the Wassermann reaction has been the chief object of this research. In the 
preliminary work it has been necessary to use inactivated serum since mate- 
rial has been obtained from laboratories in which inactivation is done pre- 
vious to performing the Wassermann reaction. 

During the early period of this study an opportunity was presented to 
test along with other serums a mixture of several syphilitic serums which 
had been preserved with an equal volume of glycerine. When the results 
were read it was noted that the tube which contained the positive pooled 
serum not only gave a positive reaction but also showed the presence of 
many large clumps which were held in suspension. Since this phenomenon 
was not observed in other serums which gave a positive reaction further 
tests were made in order to determine whether the presence of glycerine pro- 
duced this result. A number of positive and negative serums were tested 
with an antigen, with and without the addition of glycerine, and almost 
without exception the positive serums to which antigen plus glycerine had 
been added showed larger clumps than the corresponding serums to which 
antigen alone was. added, while the negative serums showed no change as 
a result of the presence of glycerine. 


In order to determine the optimum amount of glycerine to be added, a 
series of tests were carried out in which varying amounts of glycerine were 
added to the antigen before mixing antigen and serum. The largest clumps 
appeared in those tubes in which glycerine was present in amounts of 0.05 
e.c. to 0.1 e.c. As a result of these observations it has seemed advisable 
to add to the antigen one-half its volume of glycerine before dilution with 
salt solution. 

A description of the method of preparing the antigen and performing 
the test follows. 
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PREPARATION OF ANTIGEN 


Several human hearts are freed from fat and fibrous tissue and hashed 
in a meat chopper. The ground heart substance is spread out in a thin 
layer, allowed to dry for several days at a temperature of 56° C. and when 
thoroughly dry ground to a powder. One part of the powdered heart is 
extracted with nine parts ether for twelve to twenty-four hours, after which 
the ether is poured off and the extraction repeated with the same volume 
of ether. The ether is again poured off and the powder allowed to dry, after 
which it is extracted with nine parts of 95 per cent alcohol at a temperature 
of 37° C. This alcoholic extraction should extend over a period of several 
days with frequent shaking of the mixture. 

The antigen is thus prepared in a manner similar in principle to that 
used in preparing antigen for the various flocculation tests.* 


DILUTION OF ANTIGEN 


One-tenth e.c. of the aleoholic extract is used for the test so the proper 
amount for a series is readily calculated. To the alcoholic extract one-half 
its volume of glycerine is added and to this mixture an amount of 3 per 
cent sodium chloride solution seven times that of the alcoholic extract is 
added and the whole thoroughly mixed. The antigen solution thus prepared 
is clear and shows no precipitation when kept at room or incubator tem- 
perature. 


THE TEST PROPER 


Two-tenths to three-tenths ¢.c. of serum to be tested are pipetted into 
small glass tubes of about 3 ¢.c. capacity and 0.8 c¢.c. of the diluted antigen 
added to each tube. The tubes which now contain approximately 1 ¢.c. each 
are well shaken and placed in the incubator. Strongly positive serums may 
react after a few hours incubation and in a few cases the reaction was 
distinetly positive after two hours at incubator temperature. As a rule 
serums which give a positive reaction are distinctly positive after twelve 
hours incubation, but a few cases reacted only after thirty-six hours. Most 
positive results may be recognized with the naked eye, but a small hand 
lens is sometimes necessary and should be used as a routine procedure. When 
reading, the best results are obtained by holding the tubes near an electric 
light with a dark background and looking through the tubes into the light. 

Positive serums show the presence of clumps of varying dimensions. In 
great part these clumps remain in suspension for about twenty-four hours 
after which they gradually fall to the bottom of the tube. Negative serums 
show no change except in certain cases a very fine granular suspension may 
be observed. Such resemble a very dilute homogeneous bacterial suspension 
and are readily distinguished from a positive reaction. Contamination has 


not been observed. 





*Extracts were also prepared as outlined above, except that extraction with acetone 
preceded the first ether extraction. It was thought that the powder after extraction with 
acetone might keep without undergoing any destructive change. 





peat 
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The results obtained by. this flocculation method in four hundred cases 
are set forth in three tables with their corresponding analyses. 














TABLE I 

et REACTIONS WITH SERUM NO. PER CENT 
Wassermann negative, Flocculation negative 347 86.75 
Wassermann positive, Flocculation positive 46 11.5 
Total number of tests in agreement 393 98.25 
Wassermann positive, Flocculation negative 1 0.25 
Wassermann negative, F’occulation positive 6 1.5 

1.75 


Total number of tests not in agreement 7 
Total number of tests 400 





Of the four hundred serums tested the Wassermann reaction and the 
flocculation reaction agree in 98.25 per cent. A further analysis is given with 
Tables II and III. 


TABLE II 
PosITiIveE TESTS IN AGREEMENT 

















ret NO 208©”©)™~™~t~“‘—t~™~™~™O............ OC WASSERMANN ~ PLOCCULATION | 
39 +++ a + 
4 dob + 
3 top + 





Of the 39 cases giving a ++++ Wassermann and a + flocculation reac- 
tion 18 were diagnosed clinically as lues. In 15 cases access to the clinical 
history and diagnosis was not possible, and in the remaining 6 cases the 
clinical diagnosis was given as follows: Organic heart disease, otosclerosis, 
old tuberculosis, arteriosclerosis, venereal warts, and one ease giving a his- 
tory of repeated miscarriages. 

Of the four cases giving a +++ Wassermann and a + flocculation one 
was diagnosed clinically as lues, one as ‘‘lues (?),’’ and in two eases no 


diagnosis was stated. 











TABLE III 
REACTIONS NOT IN AGREEMENT 

NO. WASSERMANN FLOCCULATION CLINICAL DIAGNOSIS - 
1 Anticomplementary + Lues, beginning tabes 
1 +4 - Lues (?) 
1 - + Lues, undergoing treatment 
1 - + Lues, buboes 
1 - + Three miscarriages, two babies died 


24 hours after birth. Positive Was- 
sermann one month ago 
1 - + Luetie periostitis 

+ Lues, gumma of testicle. 


Total 7 








Of the three cases giving a ++ Wassermann and a + flocculation reac- 
tion two were diagnosed clinically as lues and in one the diagnosis was 
not stated. 

Of the 7 tests in which the reactions are not in agreement one case was 
diagnosed as a questionable lues, 5 were definitely diagnosed as lues and one 











we 
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case gave a history of repeated miscarriages and furthermore gave a ++++ 
Wassermann one month before the date of the flocculation and correspond- 
ing Wassermann reaction. An analysis of these 7 cases shows the floecula- 
tion method to have been more sensitive than the Wassermann reaction. 


CONCLUSION 

As a result of this investigation the following may be stated with 
reserve: 

1. Floceulation occurs when luetic serum is mixed with an alcoholic 
extract of human heart muscle which has been previously extracted with 
ether. 

2. Negative serum shows no flocculation when mixed with such an al- 
eoholie extract. 

3. The addition of 0.05 ¢.c. of glycerine to the mixture of alcoholic ex- 
tract and serum increases the size of the floccules when the test is positive, 
and therefore renders the reading easier. 


THE EFFECT OF THYROIDECTOMY UPON THE CALCIUM CONTENT 
OF THE BLOOD SERUM* 


By I. M. Raprnowitrcu, M.D., Mon treat, CANADA 


N the series comprising the last one hundred fourteen consecutive thyroid- 

ectomies in this hospital there were two eases of tetany. In both cases 
the symptoms were relieved with calcium salts and the patients ultimately 
recovered, requiring no further medication. The interesting observation 
was that no parathyroid tissue was found in the portion of thyroid gland 
removed in either case, and in both cases the calcium content of the blood 
serum was lowered. It appeared a reasonable assumption that in each of 
these cases the tetany was not due to the removal, but to trauma of the 
parathyroid glands from manipulation, or temporary interference with the 
blood supply. 

Much work has been done concerning the effect of parathyroidectomy 
on the metabolism of animals and an attempt made to explain the various 
symptoms following this operation. Numerous phenomena have been noted. 
Of special note, these include changes in the acid-base equilibrium of the 
blood and in the concentration of the various cations and anions. For brev- 
ity, the numerous references are purposely omitted. Recent observations 
confirm the view that the decrease in the calcium content of the blood is a 
definite and important one. Hastings and Murray’ have recently demon- 
strated remarkable decreases in the calcium content of the blood following 


*From the Department of Metabolism, Montreal General Hospital. 
Received for publication, October 9, 1923. 
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parathyroidectomy in dogs. In one instance a change as early as five hours 
after operation was noted, and in another in a few days the values reached 
as low as 40 per cent of the normal. More recently Salvesen? has shown that 
the characteristic feature in the chemistry of parathyroid insufficiency, the 
drop in the blood calcium, is of a quantitative nature. Though various other 
changes occur in the metabolism, the drop in the calcium is the cause of the 
signs and symptoms. This work supports the theory that the signs and 
symptoms following parathyroidectomy are due to a decrease in the calcium 


content of the blood. 

As noted above, in the two cases of tetany following thyroidectomy, low 
values for the blood serum calcium were noted, and attributed to temporary 
injury rather than to the removal of, or permanent damage to, the parathy- 
roid glands. Since in neither case was there any history of unusual manipu- 
lation during the thyroidectomy it appeared possible that low values for 
blood calcium due to trauma alone might be a more frequent phenomenon 
than generally recognized following such an operation, though not necessarily 
of a sufficient degree to produce either signs or symptoms. This possibility 
has been investigated. 

Twenty-six unselected cases were observed. The clinical pictures were 
those of the cystic adenomatous, toxic adenomatous, and toxic hyperplastic 
groups. In each ease the basal metabolic rate was determined. The opera- 
tions ineluded polar ligation, unilateral lobectomy, bilateral lobectomy, and 
subtotal thyroidectomy. In all cases the calcium content of the blood serum 
was determined before operation and on the third and seventh day after. 
In some eases estimations were also made fourteen days after. The choice 
of these particular periods was purely arbitrary. The method employed was 
that of Kramer and Tisdall*; the cases are grouped in Table I according to 
the type of operation. The reason for this will be apparent upon analysis 
of this table. In all eases the portion of thyroid gland removed was sub- 
mitted for examination to Dr. L. J. Rhea, the pathologist. In no case was 
there any parathyroid tissue found, though a careful search was made for 


them. 
DISCUSSION OF RESULTS 


It will be noted that of the 26 cases observed, in 15 of these, or 57 per 
cent, a decrease in the calcium values occurred. The maximum was 3 mg. 
and the minimum 1.2 mg. per 100 ¢.c. serum. Cases showing a decrease of 
0.5 mg. or less are regarded as negative, since such a decrease has been noted 
in normal individuals during hourly observations on the same day. No 
relation was noted between the decrease in calcium and the type of case 
clinically or the metabolic rate. The type of operation appears to be the 


more important factor in the reduction of the calcium. For this reason the 


eases were grouped in the table as they are. In the one case in which polar 


ligation only was performed no appreciable decrease was noted. Of the 
six eases in which the operation consisted of unilateral lobectomy, two or 
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33 per cent showed a decrease in the calcium. Of the six cases in which a 
bilateral lobectomy was done three or 50 per cent showed a decrease. Of 
the thirteen cases in which a subtotal thyroidectomy was performed ten or 
76.90 per cent showed a decrease. The decrease in the great majority of 
eases was noted on the third day following operation. In only three instances 
the decrease was noted as late as the seventh day. 

In only two eases there was another possible explanation for the lowered 
values found; those in which a general anesthetic was given. It is a recog- 
nized fact that general anesthesia does decrease the bases of the blood. 
Though general anesthesia does have such an effect it does not appear to 
apply here since the observations were made three days or more following 
anesthesia. 


RESUME 


A decrease in calcium content of the blood serum has been noted fol- 
lowing thyroidectomy. This decrease in the 26 cases studied was not of 
a sufficient degree to produce the usual signs and symptoms of tetany. In 
no case observed was there any parathyroid tissue found in the portion of 
thyroid gland removed. The explanation of this phenomenon therefore ap- 
pears to be trauma during manipulation in the parathyroid regions. 

Grateful acknowledgment is due the chiefs of the surgical services, and 
especially to Dr. E. M. Eberts, surgeon to the hospital and in charge of the 


























TABLE I 
CALCIUM MG. PER 100 C.C. 
ANES- SERUM 
HOSP. |cLINICAL DIAGNOSIS| BMR| tTypE OPERATION HET 
— CLINICAL DIAGNOS % OF 0 THETIC <9 pace Gane RJ 
di mron| PATER | LATER] | en 
667-23|Hyperplastic goiter} +57 |Bipolar ligation Local 9.2 9.3 | 10.1 
668-23|Cystic adenoma + 4 {Right lobectomy si 10.6 | 10.3 | 10.8 
6162-22) ‘é i + 9 |Left = sis 10.2 8.0 9.1 
1290-23|Hyperplastie goiter} +25 |Right is - 11.0 9.6 9.5 | 10.7 
1613-22} ‘* eg +31 6 ei 8.9 8.8 9.1 
5362-22} ‘ “ +36 si “é ‘6 9.1 9.2 9.0 
389-23) ‘‘ te +50 7 - si 10.3 | 10.1 | 10.0 | 10.9 
324-23|Toxic adenoma + 8 |Double sti é6 12:61 134.1 Tig 
1303-23 6c sc 498 6c 6é 6 8.9 8.8 9.2 8.9 
6353-22| Nontoxic re +] = oe 12.5 | 12.6 | 10.0 | 12.1 
131-23) ‘‘ #9 2s) ° 4 45 10.1 | 10.4 | 10.3 | 10.5 
619-23| ‘‘ ” -@; * ii ” 11.1 8.0 | 11.4 
4606-22} ‘‘ = ap) 1k os 11.2 | 10.0 | 10.6 | 12.1 
5957-22|Cystic ies + 8 |Subtotal thyroidectomy 55 10.4 | 10.5 | 11.2 | 10.9 
135-23] ‘‘ is “5; * - ‘ 11.6 | 87] 89 
3028-23) ‘* ‘6 - 3 ¢6 6 ‘6 12.0 | 11.5 | 118 
1725-22|Hyperplastic goiter| +22 wl si General] 9.7 8.4] 9.9 9.6 
2203-23} ‘‘ i +44 8 = Local | 10.2 8.1 8.4] 9.5 
3233-23) ‘‘ ae +57 ss wine General] 9.8 7.5 7.8 8.6 
2330-22|Toxic adenoma +28 - is Local | 10,2 | 10.0 | 10.4 9.8 
3335-23] ‘‘ ie +50 | “* vi ~ 11.4 | 9.2} 10.9 | 11.0 
1942-23) ‘‘ i +16 | ‘* so " 9.8 | 81] 89 
1404-23) ‘‘ "7 +19 si " 66 12.0 9.0 | 11.2 | 11.8 
1050-23} ‘‘ es +22 si wi a 12.5 9.5 9.0 | 11.6 
968-23|Hyperplastie goiter| +43 és - 4 10.4 8.2 9.8 | 10.7 
248-23| i +52 - = sig 10.5 | 10.0 7.0 | 11.0 
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Goiter Clinic, for permission to use the clinical material, and to Miss Althea 
Frith for skillful technical assistance. 
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SOME PRACTICAL POINTS IN CONNECTION WITH THE 
WASSERMANN REACTION* 


By F. Green, M.D., Monrreat, CANApA 


| T is a fact generally known to medical men who are in the habit of send- 
ing specimens of blood to the pathologist for a Wassermann report that 
the report may come back marked with the letters ‘‘A.C.,’’ which indicate 
that this particular blood has given an anticomplementary result. The 
medical man also knows that this can be easily remedied by collecting an- 
other specimen of blood from that patient and having the test repeated. 
Though today such anticomplementary results do not oceur as often as they 
used to, every practitioner having learned to collect the blood specimens in 
clean, sterile test tubes, yet at times for one reason or another not always 
possible to unravel, the serum will turn out anticomplementary. 

By anticomplementary action of a serum (especially in connection with 
the complement-fixation for syphilis) is meant that particular phenomenon 
in which the fixation of the complement of the hemolytic system takes place 
in the presence of a serum without the extract. Various external agents and 
conditions, e.g., acids, alkalies, bacterial infection of the serum, heat, ete., 
are known to exert an action on the complement in the direction of dimin- 
ishing or destroying its activity. Up to the present we are unable to state 
just why these various agents act in this particular fashion. 

In this communication I have selected for discussion and for experiment 
a few of those factors which in a practical way come to the forefront in 
performing the Wassermann reaction, and it is my intention to deal with 
the following conditions: 


1. Antigen in high doses. 

2. Fat in the serum. 

3. Fat-solvents and hemolysing agents, water, 
and also tincture iodine. 


*From the Physiology Department of McGill University and from the Montreal Mater- 


nity Hospital. 
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WASSERMANN REACTION 


4. Overheating of the sera. 

5. Old sera and sera infected with bacteria. 
6. Complement-fixation by precipitates. 

7. Action of diarsenol on the serum. 


Antigen in High Doses—When we titrate an extract to be used in the 
Wassermann reaction our object is simultaneously to fulfil a number of 
conditions: (1) we must find out that special dose which, with a known pos- 
itive luetic serum, gives a well defined, sharp, positive complement-fixation ; 
(2) we must assure ourselves that the same dose shall give, with a known 
normal serum, a complete hemolysis; (3) the extract by itself, i.c., without 
serum, must also in that dose give a complete hemolysis. 

Having found this dose, we must also leave a margin to provide against 
absorption of a certain small amount of complement by the extract and by 
the serum of the patient. It is nowadays an agreed convention to use of the 
original dose of antigen found (the so-called ‘‘anticomplementary dose’’) 
one-half or according to others even a one-fourth part of it. However, a 
considerable number of pathologists still use that dose which just fulfils the 
requisites specified above, in this case increasing the danger of having a 
nonspecific fixation of complement. Though, with an appropriate and well 
adjusted hemolytic system the reaction in this case becomes a very sensitive 
one, capable of revealing the presence of very small quantities of antibodies 
in the patient’s serum, yet if by any chance the serum of the patient absorb 
a certain amount of complement, the result may be a positive Wassermann 
reaction or an anticomplementary one. The positive reaction, taking place 
in the front row of test tubes, will originate from a certain quantity of com- 
plement being absorbed by the extract and another quantity by the serum. 
The test tube of the second row, with the serum alone will just show a trace 
of inhibition, so that we should read it as negative; and the same may hap- 
pen by overlooking the control test tube containing the extract by itself. 
This danger is even worse than if a mere anticomplementary action should 
take place, because in the latter case we should discard the result. The dan- 
ger of using extracts bought on the market, without first titrating them with 
the hemolytic system used by the pathologist, will, in virtue of the high doses 
of extract present, give rise to anticomplementary results, and a large num- 
ber of sera will also be taken as giving positive results. Only the most 
serupulous attention in titrating the extracts and using a large set of con- 

trols, will eliminate this grave source of error. 

Sera Containing Fat.—The disturbing effect of fat (as well as of lipoid 
solvents) in the serum has recently been stressed by Oertel,’ who leans to 
the opinion that such influence may produce a positive Wassermann reac- 
tion. In the instructions issued by certain provincial and municipal author- 
ities for the guidance of practitioners in collecting samples of blood for the 
Wassermann test a caution is inserted against taking the blood just after a 


meal. 
In another communication? I have recently shown that the presence of 
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fat in the serum produces only an anticomplementary result. Using a fatty 
serum, we know that in both rows of test tubes, viz., in that containing the 
serum as well as that containing the extract, fixation of the complement oe- 
curs. This obviously anticomplementary result may, it is true, be claimed 
as obscuring the Wassermann reaction. If, however, after the serum has 
stood for a time, one pipettes out the clear fluid which lies under the menis- 
cus of fat, such serum gives a perfectly straightforward negative reaction. 
With a little patience and care it should be quite possible for a pathologist 
to overcome this particular hindrance to the reaction, thus saving the pa- 
tient another puncture of the vein. 

Fat Solvents, Distilled Water and Iodine.—F at solvents such as ether or 
alcohol are possible sources of contamination in taking specimens of blood. 
They are used for disinfecting the skin; hypodermic needles are also fre- 
quently stored under alcohol. Again iodine, whether wet or dry, may gain 
entrance to a collected specimen of blood, while distilled water is another 
reagent which may readily gain entrance to collected blood. 

For the study of the anticomplementary action of these substances I set 
up a series of bloods of man, of dog, of calf, of hog and of sheep. All the 
bloods having been defibrinated, 5 ¢.c. of each kind was put into each of 
twelve test tubes so that there were 60 test tubes in all, 12 for each blood and 
each containing 5 ¢.e. of blood. In the series of test tubes containing any 
particular variety of blood I put an increasing number of drops of the reagent 
selected for investigation; thus, supposing that the effect of aleohol were 
being investigated, into No. 1 test tube I put one drop of alcohol, into No. 2 
test tube 2 drops of alcohol, and so until I reached No. 10 test tube with 
10 drops. Test tubes No. 11 and No. 12 contained 15 and 30 drops of alco- 
hol respectively. For each reagent 60 separate experiments on 5 different 
bloods were thus carried out. To secure uniformity of the drops I used an 
ordinary fountain-pen filler, calibrated in such a way that at room tempera- 
ture 17 drops of aleohol was equal in volume to 0.5 ¢.c. The tubes of blood 
so treated were plugged with cotton wool and left standing at room tem- 
perature for 12 hours; they were then centrifuged and the serum was pipet- 
ted into sterile test tubes and inactivated for thirty minutes at 55° C. After 
the inactivation it was noticed that all test tubes marked 11 and 12 and con- 
taining respectively 15 and 30 drops of the different reagents were, owing 
to the large amount of hemoglobin dissolved, converted into a thick paste of 
a dark chocolate color. As they did not contain any free serum with which 
to carry out the Wassermann reaction they were discarded. The other sera, 
though rich in dissolved hemoglobin, were still fluid, though, owing to the 
quantity of reagent added, the last of the series, e.g., Nos. 9 and 10, had a 
syrupy consistency. 

Having subjected all the sera so treated to the Wassermann test, I 
obtained the following results. Chloroform, ether, aleohol and water added 
to the various bloods (sheep’s blood alone excepted) in an amount varying 
from one to ten drops gave, both with the alcohol-cholesterin extract and 
without any extract, no anticomplementary results. They were absolutely 
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negative, though the test tubes containing sera treated with the large amounts 
of reagent were slow in giving hemolysis. 

As a rule the tincture of iodine gave with all kinds of blood, in amounts 
up to four to five drops, completely negative results. When tincture iodine 
is added in amounts higher than this the blood used in the hemolytic sys- 
tem was practically all hemolysed; nevertheless, at the bottom of each of 
these test tubes one noticed after twelve hours a dark sediment, which the 
microscope showed to be red cells. Thus with more than five drops of tincture 
iodine there was in both rows of test tubes a slight anticomplementary 
reaction. 

In the case of sheep’s blood all test tubes containing the various added 
substances showed a slight inhibition of hemolysis. This phenomenon may 
undoubtedly be placed in relation with the fact that antisheep amboceptor 
was used in the research and that in the presence of immune serum an invisible 
precipitate had formed. 

The conclusion to which I have come is that in taking blood from a 
patient and using an ordinary hollow needle (which may hold about four 
drops of aleohol or water) it would make little difference to the test if one 
should by chance forget to empty the needle before use, provided 10 c.c. of 
the patient’s blood is withdrawn. A similar statement may be made with 
regard to tincture of iodine, but the risk of massive contamination with this 
substance is considerably less than in the case of alcohol or water. 

Overheating of the Entire Blood and of the Sera.—In the paper referred 
to I have shown that if entire blood is heated even as high as 60° C. for two 
hours and the serum then tested by the Wassermann reaction, no anticom- 
plementary action results. Heating of the blood or of the separate serum 
to a higher degree of temperature and for a protracted period will, by coagu- 
lating action on the proteins of the serum, give rise to an anticomplementary 
action. This latter effect, however, does not come into consideration in a 
practical way because in carrying out the Wassermann test inactivation of 
the serum takes place at 55° to 56° C. 

Cooling of the Blood Serum.—Through the kindness of Professor Tait, 
of Dr. Cassidy and of Mr. Britton of this laboratory some specimens of blood 
of deeply cooled cats and woodchucks (Arctomys marmotta) were placed 
at my disposal. The animals had been cooled down in some eases to 5° C. 
for periods varying from two to five hours before the blood was withdrawn. 
The sera of such bloods did not show any anticomplementary property. 

Old Sera and Sera Infected with Bacteria—A large number of human 
and of animal sera were used in this case, and I tried the Wassermann reac- 
tion on them at different intervals, the strictest precautions being taken 
against artificial contamination. Having examined these sera, in some cases 
after a month, in other eases after longer periods, I found that most of those 
which had given a negative Wassermann reaction on first testing continued 
to give a completely negative reaction. Only a few of them, and a good 
many of the original positive sera, were in various degree anticomplementary. 
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In my opinion, if the sera are kept sterile and im the ice chest, especially if 
they are negative, they will keep negative for a longer period than positive 
sera. At the same time it is always a safe practice when using old sera to 
heat them again to 55° C. for 30 minutes before using. This will always 
prevent any anticomplementary action. 

Infected sera, especially if old, are always strongly anticomplementary. 
I purposely infected a few sera with some of the ordinary pathogenic micro- 
organisms (Staphylococcus aureus was used as a rule) and left the blood 
sera so contaminated in an open Petri dish for twenty-four hours. I then 
collected the serum in test tubes and inactivated them. These sera, com- 
pared with the noninfected specimens, were turbid and cloudy, and al- 
though already partially anticomplementary on the same day as that on 
which they were infected, were strongly so after a day or two. The anti- 
complementary action caused by bacteria is practically impossible to elim- 
inate by filtration or other mechanical means, and the only safe way is to 
get another specimen of blood. 

If the blood which had been collected in a test tube was left in the ice 
chest without plugging until the evening or even until the day after the day 
of collection, no anticomplementary action was noticed. This absence of 
result is due, no doubt, to the bactericidal action of the serum. In spite of 
these results the best method is always to use scrupulous asepsis, collecting 
the blood in sterile tubes and plugging well. 

Anticomplementary Action of Precipitates—This phenomenon was first 
found by Gengou* and then confirmed by Moreschi* and by Gay.® It takes 
place in the process of immunization of an animal, especially when we want 
to obtain an amboceptor against a special blood for use in the hemolytic 
system of the Wassermann reaction. If the red cells used in the process of 
immunization are not well washed and the serum not completely removed, 
we obtain, in addition to a hemolytic serum against the cells used, an im- 
mune body against the serum itself (precipitin). Suppose now we use in the 
hemolytic system such a mixed or impure amboceptor, and suppose the red 
cells employed in the system also contain a certain amount of serum, instead 
of obtaining a complete hemolysis of the cells we get a partial hemolysis. 
This is due to the fact that the small amount of serum (precipitinogen) still 
attached to the red cells will, in presence of the amboceptor containing pre- 
cipitin-immune serum, give rise to a precipitate, which as a rule is invisible. 
This precipitate, absorbing a certain amount of complement, prevents a com- 
plete hemolysis of the red cells. Such anticomplementary action is very 
grave, especially when, as is the practice of some pathologists, the ambocep- 
tor against human red eells is obtained by employing the method just 
described. , 

The positive results claimed to have been obtained by some pathologists 
with sera that have given negative results in the hands of others are, per- 
haps in most eases, attributable to the intrusion of this grave source of 
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error. The surest way to eliminate the possibility of this mistake is to use 
only an antisheep and never an antihuman amboceptor. 

Influence of Diarsenol—Having noticed that specimens of blood taken 
soon after an intravenous injection of diarsenol were reported as giving an 
anticomplementary action, I thought it worth while to investigate this par- 
ticular point more carefully. The apparatus used at the Montreal General 
Hospital for injecting salvarsan is the usual gravity apparatus. It consists 
of a large glass tube (capacity 60 ¢.c.) to the lower attenuated part of which 
two feet of rubber tubing is attached. After the interposition of a glass 
window at the distal end, a second short piece of rubber tubing serves to 
connect the apparatus to the needle. This injection apparatus, containing 
a few ec.c. of NaCl solution free of air bubbles, is by the insertion of the 
needle into one of the veins of the bend of the elbow, put in communication 
with the cireulatory fluid of the patient. When one has assured oneself that 
the fluid runs into the vein, the requisite amount of diarsenol solution (0.1 
gram to 20 e.c. of NaCl solution) is poured into the glass receptacle. Just 
before all the solution is passed into the vein, a few more c.c. of saline solu- 
tion are poured into the apparatus for the purpose of washing out the walls 
of the apparatus and of the vein. Then by lowering the apparatus below 
the point of insertion of the needle (which still remains im situ) and after 
having, by inversion of the glass receptacle, discarded the first few c.c. of 
blood mixed with saline and diarsenol solution, one collects about 10 c.e. 
of blood. 

I tested specimens of blood of 100 patients before and after injection of 
diarsenol and obtained in two cases an anticomplementary result in the blood 
received immediately after injection. Consequently I decided to do some 
more precise experiments on the blood of normal individuals, of syphilitic 
individuals. and of animals (calf, sheep and hog). 

In the first preliminary experiments I added increasing amounts of fresh 
diarsenol solution of the same stock as is used for the treatment of patients 
to a series of test tubes containing in each case 5 c¢.c. of defibrinated blood. 
The amount added varied from 3 drops up to 3 ¢.c. The bloods so treated I 
left for twelve hours in the ice chest, whereupon they were centrifuged, while 
the sera after separation and inactivation were subjected to the Wassermann 
test. All specimens of sera turned out negative, though those containing 
larger quantities of diarsenol solution were very slow and near the point of 
becoming anticomplementary. Curious to relate, the hog serum thus treated 
gave repeatedly a true positive fixation of the complement and no anticom- 
plementary action. 

I then carried out numerous tests by making up fixed percentages of 
diarsenol solutions in the serum (viz. 0.1, 0.05, 0.025 and 0.0125, ete.), using 
the same cholesterinized extract as for the Wassermann test. I was surprised 
to obtain a marked anticomplementary result with the first dilutions. The 
action may just possibly be due to the presence of alkali in the diarsenol 
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solution ; this is however unlikely, for repeated tests on fresh, on heated and 
on old diarsenol solutions showed a gradual shifting from a strong anticom- 
plementary reaction to a negative Wassermann reaction. When the heated 
or old solution of diarsenol gives rise to a gray precipitate and the super- 
natant fluid is changed from a canary yellow color into a practically color- 
less fluid, then it gives an entirely negative reaction. 

The presence in the serum of fresh solution of diarsenol in a proportion 
of 0.025 per cent may give rise to an anticomplementary action. However, 
if eare be taken to discard the first few cubic centimeters of fluid from the 
apparatus this proportion will never be attained and the danger of an anti- 
complementary action will be eliminated. 

Before concluding may I be permitted to say that in spite of all attempts 
to substitute for the somewhat cumbrous Wassermann test a more direct and 
less complicated procedure, no reaction as yet proposed can compare in relia- 
bility with the full Wassermann test. In another communication® I have 
dealt with the comparative value of the Sachs-Georgi’ and of the Dreyer- 
Ward flocculation reaction in relation to that of the Wassermann test, my 
finding being that the Dreyer-Ward is distinctly superior to the Sachs-Georgi, 
but that neither is equal to the Wassermann itself. It is unfortunate that 
the Wassermann test is so ringed around with pitfalls, but, given a reason- 
able measure of care on the part of the pathologist, these can in almost all 


eases be surmounted. 
CONCLUSIONS 


1. Extracts in high doses may give rise to anticomplementary action. 
The necessity of titrating the extracts as often as possible and of using a 
dose one-half of the ‘‘anticomplementary dose’’ is emphasized. 

2. If present in large quantities, fat also gives an anticomplementary 
action. This is remedied by removal of the fat previous to the test. 

3. Aleohol, ether, chloroform, water and tincture of iodine, in the pro- 
portion with which they can reasonably come into contact with the blood in 
the taking of blood specimens, cannot cause an anticomplementary action. 

4. Even if heated to 60° C. sera or bloods used in the Wassermann test 
will not give rise to anticomplementary action. 

5. Sera infected with bacteria, especially if long infected, give an anti- 
complementary action. Negative old sera as a rule are less liable to give 
anticomplementary action than old positive sera. The best advice is to heat 
them to 55° C. before testing them. 

6. Antihuman amboceptor so frequently gives an anticomplementary 
action through precipitin-formation that it is best to resort only to antisheep 
amboceptor. 

7. Collecting of blood for the Wassermann test from a patient who has 
just received an injection of diarsenol does not have any influence on the 
Wassermann reaction. If, however, the blood is received in the same appa- 
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ratus as is used for injection it is absolutely necessary to discard the first 
small amount of blood received. 
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LABORATORY METHODS 


THE MOLASSES PLATE METHOD FOR THE STAINING OF MANY 
PARAFFIN SECTIONS AT ONE TIME* 


By A.LprRED Scott WarTHIN, PH.D., M.D., ANN ARBoR, MICHIGAN 


N 1912 I first published an account of the molasses plate modification of the 
Schmorl-Obregia sugar-dextrin method used in my laboratory for the stain- 
ing at one time of a number of paraffin sections held together in a celloidin 
sheet (Jour. Med. Research, 1912, xxi, 39). Since that time both the diag- 
nostic and teaching work of the laboratory has greatly increased, out of pro- 
portion to the increase in the number of technical assistants; and we feel that 
we have been enabled to meet this great increase chiefly through our adoption 
and modifications of the plate method. By its use one technician can cut, stain 
and have ready for mounting hundreds of sections per day. It has been our 
routine method for fifteen years in the preparation of sections for diagnostic 
purposes, autopsy study, teaching and research. Our experience has convinced 
us that this is the cheapest, easiest and quickest method for the staining of a 
large number of sections in single sheets as one section. Visitors to the labora- 
tory are always impressed by the large amount of material we are able to put 
through by this method, and we have frequent requests for reprints describing 
it.. As these were long ago exhausted, it has seemed advisable to publish a 
description of it as we now employ it, in response to those requests. 

All of the routine work of the laboratory is carried out in paraffin; the 
great advantages of paraffin imbedding being its quickness, its relatively lower 
cost, and the ease with which paraffin blocks can be preserved for record and 
for further use. We use a paraffin with a melting-point of approximately 52° 
C., and of as waxy a consistence as we ean find, corresponding to that formerly 
obtainable from Germany under the designation of Russian paraffin. Satisfactory 
paraffin has been made for us according to our specifications, by both the 
Standard Oil Company and the Scientific Materials Company of Pittsburgh. 
This paraffin will stand up through our warmest. summer temperatures, and 
tissues imbedded in it will retain their staining properties indefinitely. The 
paraffin blocks mounted on wood blocks are marked on the latter with their 
proper laboratory number and packed in sequence in large tray-like covered 
boxes made of heavy cardboard to our special order. These boxes of uniform 
size are marked on one side with the sequence of case numbers contained 
within, and then stored in order on the shelves of the storeroom. Unprotected 
paraffin blocks lying about the laboratory attract mice, but we have had no 
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loss of blocks from the boxes on the shelves. Such a storing of paraffin blocks 
may seem to be unnecessary and a waste of time, space and energy; but our 
experience has been that such a storeroom of pathologie material, of easy access 
and utilizable at a moment’s notice, is of immense practical value, not only as 
a storehouse of records which are frequently called upon, but also as a reserve 
for teaching and research material. 

Our method of imbedding is as follows :— 
. Thorough dehydration in absolute alcohol, on oven. 
Xylol, No. I, one-half hour, in oven. 
Xylol, No. II, two hours, in oven. 
. Paraffin, No. I, one-half hour, in oven. 


Paraffin, No. II, twelve hours, usually over night, in oven. 
. Imbed in freshly melted paraffin. 


& Ore co bo 


The time limits given here can be altered to suit the size of the blocks, 
character of tissue, ete.. We usually lengthen the time for autopsy cases and 
for material to be cut for the teaching loan collections. The use of xylol- 
paraffin or of a softer paraffin as intermediate stages we have found unneces- 
sary. The routine diagnostic material from the hospitals usually arrives in 
the laboratory at about 4 or 5 o’clock Pp. m. in four per cent formol, having 
been placed in this as soon as taken from the body, so that small pieces of tissue 
are usually sufficiently fixed by the time they arrive in the laboratory. Larger 
pieces and organs are sectioned on arrival, and the pieces chosen for examina- 
tion kept in formol one to three hours, according to the nature of the material. 
Bone and other material requiring decalcification is fixed over night in formol 
before being put into the decalcifying solution. The ordinary run of material 
ean, however, be put into ninety-five per cent alcohol as soon as received from 
the hospital. After fifteen to thirty minutes it is changed to absolute alcohol, 
and this is renewed at least twice during the next hour. By seven to eight P.M., 
the tissues are ready for xylol, in which they are kept at least two hours. They 
are then put into melted paraffin at the oven-temperature, jars of this being 
always kept in readiness in the large chambers of the oven. In this the tissues 
remain over night and are blocked by eight o’clock the next morning, cut and 
stained, and are ready for diagnosis by ten o’clock. With very few exceptions 
this is as early as the surgeon requires the diagnosis. In other cases in which 
an immediate diagnosis is required the freezing microtome is employed, but 
such diagnoses are always controlled by permanent sections prepared from 
paraffin blocks. We do not favor the routine use of the freezing microtome for 
diagnostic work, because of the greater danger of error, the less satisfactory 
and restricted staining technic applicable to frozen sections, and the non- 
permanency of the stained slide record. 

The efficiency of the simplified paraffin method outlined above is greatly 
increased in our opinion and experience by the free use of absorbent paper on 
the blocks of tissue as they are changed from one solution to another (alcohol 
to aleohol, aleohol to xylol, xylol to xylol II, xylol II to paraffin I). The tissue 
is taken from the bottle and placed upon a pad of the absorbent paper and 
blotted with another pad or sheet before it is put into the next solution. This 
aids greatly in rapidity of infiltration. The tissue, of course, is never allowed 
to become wholly dry through this manipulation. It is advisable to keep the 
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tissue belonging to one case in the same bottle properly numbered through all 
of the changes of alcohol, xylol and paraffin. When a change is made the tissue 
is removed with forceps, placed upon the absorbent paper, and the bottle rinsed 
with the next solution in order, then filled with it and the blotted tissue put in 
it. We use four to six-ounce wide-mouth bottles. The absorbent paper is white, 
non-linty filter paper obtained in sheets. A stock of melted paraffin is kept in 
pint jars in one of the larger compartments of the ovens. Our ovens and in- 
cubators are all electrically heated, and were all made locally to special order 
with the exception of the drying oven for plates which was made by the Chicago 
Surgical and Electrical Company. All of our gas-heated ovens were success- 
fully transformed into electric by the use of electric heating units devised by 
Mr. Miller of the Eberbach Company. The electrically heated ovens and in- 
eubators act with perfect automatic efficiency. We have never had the slightest 
trouble with them, and the relief from the fear of fire originating in the old 
gas ovens is very grateful. 

After thorough infiltration in paraffin the tissues are imbedded in tin 
imbedding pans six inches long, two inches wide and one-half inch deep. The 
pans are first thoroughly cleaned and then greased with a thin smear of tine- 
ture of green soap or with glycerine. A pan is then filled with freshly melted 
paraffin, and the tissues transferred into this from the bottle by a warmed pair 
of foreeps, and placed in the position desired in the imbedding pan. This 
should be carried out as quickly as possible. When the tissues are in position 
a thin film of congealed paraffin is formed on top by blowing upon it, and the 
pan is submerged im cold water as quickly as possible to give the best con- 
sistency to the paraffin. When thoroughly cold the paraffin slab containing 
the tissue floats out of the pan. It can then be cut or broken into individual 
blocks; these are in turn trimmed as desired and mounted in the proper posi- 
tion for cutting upon pine blocks, by melting the bottom of each paraffin block 
with a hot knife and immediately pressing the block so treated upon the dry 
wooden block. We use uniform pine blocks, seven-eighths inch cubes planed 
smooth upon two surfaces prepared for us by the barrel in the University car- 
penter shops. The wooden blocks are split in two, the paraffin block mounted 
on the rough side and then numbered with the proper case or identification 
numbers on the smooth surface. When a number of cases are imbedded 
in the same pan identification numbers on paper or cloth can be put into the 
melted paraffin on the bottom of the pan beneath each piece of tissue, so that 
when the cooled slab of paraffin comes out of the pan the numbers can be read 
easily on the bottom. The individual blocks can then be eut out, blocked on 
wood, and the latter numbered before cutting off the paraffin containing the 
numbered paper. A point of warning to the inexperienced is, that tissue should 
never be put into hot paraffin that is near the smoking point, or the tissues will 
be either cooked throughout or the surface of the block ruined by over-heating. 

As to the microtome used, our technicians prefer always the old Schanze 
type of heavy hand-slide instrument of the largest size without any fancy at- 
tachments. Its simplicity and weight, and the perfection of the running track 
are its essential features. The best knives are the heavy Walb knives twenty- 
five to thirty centimeters in length. Some satisfactory knives have been made 
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for us on this model by the Spencer Lens Company. For the proper care of 
these knives the reader is referred to Drs Weller’s article in this issue. As to 
the size of the blocks cut our technicians cut regularly in our routine diagnostic 
work sections of the entire cervix uteri, whole tonsils, ovary, testis, ete., sec- 
tions of placenta and other tissues measuring three to five centimeters square, 
or even larger. 

Other instruments and apparatus necessary for the plate method are white 
enamel, 74% x 5% inch and 7 x 9 ineh photo-trays, an iron stand with adjust- 
able ring-bracket for holding the tray containing molasses solution over the 
Bunsen burner, glass plates 7 inch by 5 inch, special plate-holder, film-lifter 
made of bent glass rod, and a paper-hanger’s wheel cutter, as shown in Fig. 1. 
Pointed camel’s hair brushes (Russ Sable, No. 4) are used in handling the 








Fig. 1.—Glass plate covered with paraffin sections that have been floated onto it in the 
warm molasses solution, held in the flexible spring plate holder. Photo pan in which the films . 
and plates are handled. Paper-hanger’s wheel trimmer for cutting the celloidin films. Bent 
glass rod on the lower arm of which the celloidin films are handled. 


paraffin sections on the knife blade and in transferring them to the warm 
molasses solution in the tray. A ten per cent black molasses solution is kept 
in stock and is frequently boiled to keep it sterile and to drive out the air. We 
use a New Orleans molasses obtained in cans with the trade name of ‘‘Red 
Hen.’’ A ten per cent solution of this leaves an almost imperceptible film 
upon the plates which is not sticky to the touch and dries very quickly, thus 
constituting a tremendous advantage over the old sticky sugar-dextrin solu- 
tions which took a long time to dry. Nevertheless, the molasses film, when dry, 
holds the sections firmly upon the plate. The only disadvantage in the use of 
the molasses solution lies in the fact that it offers a good medium for the growth 
of yeasts. Frequent boiling of the solution obviates this; and thymol or oil 
of cloves added to the stock solution aids in restraining their growth. 
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In preparation for cutting the sections and making the celloidin films, the 
paraffin-block is put into the block-holder of the microtome and trimmed down 
preparatory to cutting sections entirely across the block of tissue. At the left 
of the microtome the tray of molasses solution is placed upon the stand over a 
low Bunsen flame, just sufficient to keep it at a temperature that will flatten 
the paraffin sections upon its surface without dissolving the paraffin. A glass 
plate, thoroughly cleaned, is held by the plate-holder so that it is nearly wholly 
submerged in the warm molasses solution, as shown in Fig. 2. The heavy wire 
spring plate-holders can be obtained from Eberbach and Company, Ann Arbor. 
As the paraffin sections are cut, they are lifted from the knife by means of the 
moistened tip of the camel’s hair brush (moistened by touching the molasses 
solution) and transferred to the surface of the solution in the pan where they 














Fig. 2.—Technician floating the paraffin sections on the warm molasses solution and 
arranging them on the glass plate which is held at the proper angle in the pan by means of 
the plate holder attached to an adjustable clamp on the stand. 
should be placed with the satiny surface (under surface as they came from the 
knife) down. When flattened out they are guided by means of the camel’s 
hair brush onto the portion of the plate above the surface of the solution in 
the tray, and arranged in a row across the plate. Before doing this, the ex- 
posed portion of the plate above the surface of the solution is covered with the 
molasses solution by spreading it over the glass with the wet camel’s hair 
brush. When the exposed portion of the plate is covered with sections, the 
plate is lifted higher out of the solution by adjusting the plate-holder on the 
stand, and a new row cut and spread until the entire plate has been covered 
with sections, in the order desired. Individual sections can be numbered by 
placing numbered pieces of paper on the plate near them or by marking the 
plate with a blue wax pencil. The pencil marks on the plate are transferred 
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to the celloidin film. Used photographic or x-ray plates may be utilized for 
the plates, or window-glass may be cut into the requisite sizes. The most 
convenient size is 7 x 5 inch, for use in the 7% x 5% inch trays. The plates 
must be thoroughly cleaned; this can be quickly accomplished by means of a 
hand serubbing brush and the use of Sapolio. 

The plates spread with sections are now placed on edge in the slots in the 
drying oven and thoroughly dried at incubator temperature. This takes but a 
short time, but-when haste is required the plate can be dried quickly by moving 
it through the warm air over a Bunsen burner. The drying oven for plates 
used by us was made according to our design by the Chicago Surgical and 
Electrical Company. It is a small oven, 144% x 10% x 8 inches, and has two 
shelves, each shelf slotted to hold twenty-seven plates. 














Fig. 3.—Technician pouring the two per cent celloidin over the glass plate covered with 
sections from which the paraffin has been removed in a pan containing xylol followed by 
immersion in tray containing absolute alcohol. 


When dry, the plates holding the sections are placed in 74 x 5% photo- 
pans and covered with xylol. This removes the paraffin from the sections, the 
latter adhering to the plate. The plate is then lifted out of the xylol, blotted 
with non-linty absorbent paper, put into another pan and covered with absolute 
aleohol to remove the xylol. 

From the absolute alcohol the plate is lifted up and held in the left hand, 
and a two per cent solution of celloidin poured over it in a thin layer, until 
the entire surface of the plate is covered (Fig. 3). The plate is held flat for 
about twenty seconds, and the excess celloidin is then poured back into the 
bottle. The plate is then held level until the celloidin film hardens sufficiently, 
so that when touched by the finger it is no longer sticky. This takes usually 


about thirty seconds. The celloidin film must not get too dry, or it will be too 
tough and will wrinkle. When the proper consistence of the film has been ob- 
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tained the plate is immersed in a pan containing distilled water, and the cel- 
loidin sheet quickly releases itself from the plate. If it adheres around the 
edges, the wheel-cutter is run around the edge of the plate releasing the film. 
It is a good routine practice to run the wheel-trimmer around the four sides 
of the plate before it is released so that the film comes off in the water with 
even edges. The released film should be so thin and delicate that it is easily 
folded over a glass rod, but should have such a consistence that it is not easily 
torn. If too thick and tough, the film cannot be handled easily. When the 
film sticks and is not easily released from the plate, it is evidence that the latter 
has not been properly cleaned. The two per cent celloidin solution is best 
made (and much more cheaply) by dissolving thoroughly washed and dried 
gun-cotton in equal parts of pure ether and absolute alcohol. The use of com- 





Fig. 4.—Technician conveying the celloidin film on bent glass rod from tray to tray during 
the staining operation. 


mercially prepared celloidin chips is not advisable, as it gives a tougher film. 
It takes but little experience to judge of the proper consistence and thickness 
of the celloidin sheet, but this is one of the most important points to be learned 
in the use of this method. 

As the films are made they can be stained at once, or laid together in a 
tray containing distilled water until all are made, when they can all be stained 
at one time. Trays containing films must always be protected from dust and 
dirt, as the latter sinking in the water will adhere to the surface of the film. 
Films ean be preserved for staining at a future time by rolling them upon 
slender test tubes or heavy tubing, and placing these in larger test tubes or 
bottles containing seventy per cent alcohol. The films should not be touched 
with the hands, because of the adherence of macerated horny epithelium to the 
celloidin, giving rise to artefacts after staining. It is best to handle the cel- 
loidin sheets with forceps, or by means of the bent glass rod, Figs. 1 and 4. 
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They are easily lifted up flat on these rods and transferred to the different 
solutions used in the staining process, in which they are easily slipped off flat 
into the tray. 

In the routine stain with hematoxylin and eosin, the film is first trans- 
ferred to a pan containing Mayer’s hemalum, immersed in this, and then lifted 
out on the bent rod, washed quickly in a large pan of distilled water, in which 
it is flattened out, caught up on a larger glass plate and examined on the micro- 
scope stand under a low power to control the staining. If the nuclear stain is 
satisfactory the film is then thoroughly washed and mordanted in a large tray, 
then transferred to a tray containing eosin until stained, washed again, then 
through trays of eighty and ninety-five per cent aleohol, and finally when 
dehydrated into a tray of earbol-xylol. When clear, the stained sheet is cut 
into single sections or strips of sections, as desired, by running the wheel- 
cutter through the film on the bottom of the tray. These single sections or 
strips are now transferred to slides, blotted carefully with clean absorbent 
paper, and mounted as desired. | 

Any stain that can be used with celloidin sections can be used with these 
films. They are simply large celloidin sections. All of the routine diagnostic 
stains and special staining reactions ean be applied to them, the most important 
exceptions being the Gram’s and modified fibrin methods, spirochete and tu- 
berele bacillus stains, which are carried out on cover glasses. 

Relatively little time is required for the technician to acquire efficiency 
in the use of this method, and when once acquired its advantages are so great 
that the technicians we have had will use no other method for routine work. 
Seventy or a hundred sections can be stained as one in a single sheet; a 
dozen such sheets can be prepared and stained, and the sections ready for 
mounting in a few hours’ time. 





A NEW HONE FOR MICROTOME KNIVES* 
By Cart VERNON WELLER, M.S., M.D., ANN ArRBor, MICHIGAN 


| N recent years we have experienced increasing difficulty in obtaining suitable 
hones for sharpening microtome knives of large size. For reasons which 
need not be detailed here, except to call attention to the fact that the proper 
treatment of the edge of a microtome knife and appraisal of its condition re- 
quire examination under the compound microscope, we have always believed 
that each technician should personally keep in condition the knives assigned 
him and that this work should be done in the laboratory. Large knives can 
best be sharpened on hones of considerable width, thus lessening the danger 
of rocking the knife over the edge of the hone. Accordingly we have trained 
our technicians to use yellow Belgian hones having a 3 inch by 12 inch grind- 
ing surface, but recently it has been difficult to obtain hones of this size of a 


*From the Department of Pathology, University of Michigan, Ann Arbor, Michigan. 
Received for publication, November 25, 1923 
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satisfactory quality. The use of Arkansas oil stones of the same size, and of 
abrasive pastes, has not been very satisfactory and we believe that power 
driven grinding and polishing wheels can not be used advantageously except 
by those with considerable mechanical skill. 

When we were told by various supply houses that yellow Belgian hones 
of large size were no longer obtainable we presented to the Carborundum Com- 
pany of Niagara Falls, the desirability of making, if possible, an artificial 
abrasive hone of a grit much finer than any previously produced and of a 
large size. Accordingly, they undertook the manufacture of two trial hones, 
measuring 3 by 12 inches on the grinding surface and two inches thick, to be 





Fig. 1.—New type of carborundum hone of fine grit, with 3 inch by 12 inch grinding surface, 
for sharpening microtome knives. 





Fig. 2.—Photomicrographic silhouette at 530 diameters (Zeiss objective, “B’’; No. 4 
compensating ocular; bellows’ length, 155 cm.) of knife edge showing persistent fracturing 
and crumbling. The result of improper tempering. 
made of ‘‘sixty-minute powder,’’ which we understand to be two grades finer 
than hitherto used in hones marketed by them. 

We now have in daily use two hones made according to these specifications. 
(Fig. 1.) We use the same technic in honing which has proved satisfactory 
with the Belgian hones. First saturating the hone with distilled water and 
keeping the surface flushed with an abundance of distilled water, we hone with 
the edge of the knife turned forward in the direction of motion and with a 
sliding heel-to-toe stroke. Because of the greater rapidity in cutting as com- 
pared to natural stones, more frequent inspection under the microscope is 
needed in order to control the progress of the grinding. 

We find that these artificial hones of very fine grit offer a number of im- 
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portant advantages. They cut very rapidly without leaving too rough an edge. 
They are themselves durable, showing a very slow loss by attrition as compared 
to natural stones. They are of a convenient size and height, requiring no 
mounting block, and are of the same material throughout, greatly increasing 
their term of usefulness. In first cost they compare very favorably, since the 
trial hones have cost much less than yellow Belgian hones of the same grinding 
area and of much shorter life. 

The only limitation in the use of these hones is that they cannot be 





Fig. 3.—Photomicrograph of crumbling microtome knife edge. Area in which the edge of the 
knife has broken away. 





Fig. 4.—Photomicrograph showing extending crack in a crumbling knife edge. Unless condi- 
tions leading to this process can be overcome such a knife cannot be sharpened. 
properly used as finishing hones. They leave an edge which is still too 
coarsely serrated to permit its being finished on the strop with a reasonable 
expenditure of time and effort. This end point is so nearly reached, however, 
that a very short honing upon a natural stone of very fine grit is sufficient. 
The Carborundum hone, therefore, not only saves the time of the technician, 
but also will enormously prolong the life of such high grade naturally oc- 
curring hones as can be obtained, in that their use will be limited to the 

final fine grinding of the edge preparatory to stropping. 
With a hone cutting as rapidly as these new Carborundum hones it is 
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very important that the effect upon the edge of the knife should be under 
full control through microscopic inspection. Using a 16 mm. objective, the 
edge of the knife is examined on the stage of the microscope by resting the 
knife on a small slip of wood a little larger than a match so that the edgé 
itself cannot touch the stage. The edge is then moved along across the 
optical field, and is seen in silhouette by light transmitted from below. 

In Figs. 2 to 6 are shown knife-edge silhouettes photographed through 
a compound microscope, using a Zeiss objective ‘‘B’’, No. 4 compensating 





Fig. 5.—Photographic silhouette of edge of microtome knife showing the uniform 
fine (530 diameters magnification) serrations produced by the new carborundum hone. These 


can be quickly removed by a high grade natural hone of fine grit. 





knife was in 


6.—Photomicrograph of edge of sharpened microtome knife. This 
i Aside from one or two small nicks, the fine wavy 
most exacting use of the 


actual a and giving satisfactory sections. 
serration seen with this magnification will not interfere with the 
knife. 

ocular, and a bellows’ length of 155 em. This gives a magnification of 530 
diameters. The first three are photographs of a knife which could not be 
sharpened due to the irregular fracturing of the edge during honing. The 
process by which such coarse irregularities arise is well shown in Fig. 4, in 
which an extending crack in the steel is revealed by the light which shines 
No progress can be made in sharpening a knife as long as this 


In this instance, the trouble lay in faulty tempering of 


through. 
erumbling occurs. 
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the knife, but too rough honing, too coarse a hone and too delicate a bevel 


edge would need to be considered. Fortunately, the three difficulties last 


mentioned ean all be eliminated readily. 
The knife edge of Fig. 5 is that produced by the new Carborundum hone. 


Fairly uniform fine serrations result which can be removed rapidly with the 
finishing hone. When the degree of magnification—530 diameters—is con- 
sidered, it is apparent that with any ordinary tests such an edge might be 
judged ready for the final stropping. Fig. 6 is the edge of a knife in actual 
use. Aside from one small nick, the very slight irregularity of the edge re- 
vealed by high magnification does not in any way interfere with success- 
ful use. It must be remembered that any process of smoothing the edge of 
a knife can but reduce the depth of serration without eliminating it entirely. 

We can, therefore, recommend this new hone because of its convenient 
size and weight, low first cost, long life, unusually fine grit for an artificial 
abrasive and its rapid cutting. In actual use it saves much time for those 
sharpening their own knives, but its greatest value, at present, lies in the 
fact that it conserves the fine natural occurring finishing hones, such as the 
yellow Belgian, which are now practically unobtainable and which waste 
very rapidly if the general grinding of the knife is carried out upon them. 








TABLES FOR BLOOD CHEMISTRY CALCULATIONS* 
By J. Vincent Fauisi, Masor, M. C., U. S. Army, AND Vera A. Lawton, 
2np Lr., A. N. C., U. S. Army, DENVER, CoLoRADO 

hs laboratories where various tests are made requiring calculations, these 

saleulations are time consuming, and even though simple, mistakes are 
not infrequent because of the effort to save time. For this reason, the fol- 
lowing tables were prepared, and they have considerably shortened the time 
necessary in rendering reports from this laboratory. 

The tables for nonprotein nitrogen, urea, sugar, creatinine and urie acid 
are based on the calculations necessary in the colorimetric analysis of Folin 
and Wu. An added table for urie acid is given for the method of Morris and 
MacLeod (Jour. Biol. Chem., January, 1922). 

These methods of analysis are to be found so easily that the technic will 
not be repeated here, and only the calculations will be considered. 

It is to be noted that in the use of Table VI the amounts of reagents, 
but not the proportions, have been changed. Instead of 25 ¢.c. of filtrate, 
the unknown is made up on a basis of 20 c.e. of filtrate. 

The general formula applicable to all determinations is: 

Reading of Standard _ Dilution of Unknown __ Strength of Standard 
Reading of Unknown * Dilution of Standard ~ Amt. of Blood in Filtrate 
x 100 — Mg. per 100 e.e. of blood. 





TABLE I 


CREATININE 














in. oe a ae lee 0.03 — 

READING OF STANDARD AT 20 MM. — on x 7 x ~~ 2 100 — MG. PER 100 c.c.-OF BLOOD 
3. 10. 4. 7.5 | 5. 6. 6. 5. . 4.2 9.1 3.2 | 13.1 2.2 | 23.1 1.2 
3.1 v6 | 4. 7.3|5.1 59/61 4.9 73 4.1 9.4 3.1 | 13.7 2.1) 25.1 1.1 
3.2 94 | 4.2 7.1\'52 58/62 48 7.4 4. 9.7 3. 14.3 2. | 27.3 1. 
3.3 9.4 4.3 7 5.3 5.7 6.3 4.7 7.6 3.9 10.1 2.9 15.1 19 30.1 29 
3.4 8.8 | 4.4 685.4 56/64 4.7 7.8 38 | 104 28) 16.7 18 

3.5 8.6 | 4.5 67°55 55/|65 4.6 8. 3.7 | 10.8 2.7 | 16.9 1.7 

3.6 8.3 | 4.6 65/56 54/66 4.5 SS 88 | 123 361 177 it 

3.7 8.2 | 4.7 6.4/5.7 5.3) 6.7 4.4 $4 35 | 11.6 2.5 | 188 1.5 

3.8 7.9 | 4.8 63/158 52/68 44 8.6 34 | 12.1 2.4/ 20.1 1.4 

3.9 7.7 | 49 61/59 51/169 4.3 8.9 3.3 | 12.6 2.3 215 1.3 








| 


*From the Laboratory Service of Fitzsimons General Hospital, Denver, Cvlorado. 
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TABLE II 


NONPROTEIN NITROGEN 











= 20 50 0.3 
READING OF STANDARD AT 20 MM. —— * * ——x 100 = MG. PER 100 C.c. OF BLOOD 
: R 100 0.5 


5 120. 10. 60. 15. 40. 20. 30. 25. 24. 30. 20. 








5. 117.64 /10.1 59.40} 15.1 39.73 | 20.1 29.85 | 25.1 23.90 | 30.1 19.93 
5. 115.38 | 10.2 58.82] 15.2 39.47 | 20.2 29.70 | 25.2 23.81 | 30.2 19.87 


113.20 | 10.3 58.25| 15.3 39.21 | 20.3 29.55 | 25.3 23.71 | 30.3 19.80 











1 

9 

*. 
5.4 111.11] 10.4 57.69 | 15.4 38.96 | 20.4 29.41 | 25.4 23.62 | 30.4 19.73 
5.5 109.09 | 10.5 57.14] 15.5 38.70 | 20.5 29.29 | 25.5 23.53 | 30.5 19.67 
5.6 107.14} 10.6 56.60| 15.6 38.46 | 20.6 29.13 | 25.6 23.44 | 30.6 19.61 
5.7 105.26 | 10.7 56.07] 15.7 38.21 | 20.7 28.98 | 25.7 23.34 | 30.7 19.54 
5.8 103.44] 10.8 55.55! 15.8 37.97 | 20.8 28.84 | 25.8 23.25 | 30.8 19.48 
5.9 101.69 | 10.9 55.04] 15.9 37.73 | 20.9 28.70 | 25.9 23.16 | 30.9 19.42 
6 100. 11. 54.54/16. 37.50 | ZI. 28.57 | 26. 23.07 | 31. 19.35 
6 98.36| 11.1 54.05] 16.1 37.26 | 21.1 28.43 | 26.1 22.99 | 31.1 19.29 


Wim ithoe | ¢ 




















6 96.77 | 11.2 53.57 | 16.2 37.03 | 21.2 28.30 | 26.2 22.90 | 31.2 19.23 
95.23|11.3 53.09] 16.3 36.80 | 21.3 28.16 | 26.3 22.81 | 31.3 19.16 
6 93.75 | 11.4 52.63 | 16.4 36.58 | 21.4 28.03 | 26.4 22.72 | 31.4 19.10 
6 92.30} 11.5 52.17] 16.5 36.36 | 21.5 27.90 | 26.5 22.64 | 31.5 19.06 
6.6 90.90 | 11.6 51.72] 16.6 36.14 | 21.6 27.77 | 26.6 22.55 | 31.6 18.98 
6.7 89.55 | 11.7 51.28] 16.7 35.92 | 21.7 27.64 | 26.7 22.47 | 31.7 18.92 
6.8 88.23|11.8 50.84] 16.8 35.71 | 21.8 27.52 | 26.8 22.39 | 31.8 18.86 
6.9 86.95 | 11.9 50.42] 16.9 35.50 | 21.9 27.39 | 26.9 22.30 | 31.9 18.80 
7... 85.71/12. 50. |17. 35.29 | 22 27.27 | 27. 22.22 |"32. 18.75 
7.1 84.50} 12.1 49.58 | 17.1 35.08 | 22.1 27.15 | 27.1 22.14 | 32.1 18.69 
7.2 83.33 | 12.2 49.18 | 17.2 34.88 | 22.2 27.03 | 27.2 22.06 | 32.2 18.63 
7.3 82.19 | 12.3 48.78 | 17.3 34.68 | 22.3 26.90 | 27.3 21.97 | 32.3 18.57 
7.4 81.08 | 12.4 48.38| 17.4 34.48 | 99.4 26.78 | 27.4 21.90 | 32.4 18.51 
7.5 80. |12.5 48, 17.5 34.28 | 22.5 26.66 | 27.5 21.82 | 32.5 18.46 
7.6 78.94 | 12.6 47.61 | 17.6 34.09 | 22.6 26.55 | 27.6 21.74 | 32.6 18.40 
7.7 77.92 | 12.7 47.24] 17.7 33.89 | 22.7 26.43 | 27.7 21.66 | 32.7 18.3 
7.8 76.92 | 12.8 46.87 | 17.8 33.70 | 22.8 26.31 | 27.8 21.58 | 32.8 18.29 
7.9 75.94| 12.9 46.51| 17.9 33.51 | 22.9 26.20 | 27.9 21.50 | 32.9 18.23 
8. 75. 113. 46.15) 18. 33.33 | 23. 26.08 | 28. 21.42 | 33. 18.18 
8.1 74.07 | 13.1 45.80! 18.1 33.14 | 23.1 25.97 | 28.1 21.35 | 33.1 18.12 
§.2 73.17| 13.2 45.45| 18.2 32.96 | 23.2 25.86 | 28.2 21.27 | 33.2 18.07 
8.3 72.28 | 13.3 45.11] 18.3 32.78 | 23.3 25.75 | 28.3 21.20 | 33.3 18.01 
8.4 71.42 | 13.4 44.77| 18.4 32.60 | 23.4 25.64 | 28.4 21.12 | 33.4 17.96 
8.5 70.58 | 13.5 44.44} 18.5 32.43 | 23.5 25.53 | 28.5 21.05 | 33.5 17.91 
8.6 69.76 | 13.6 44.11| 18.6 32.25 | 23.6 25.42 | 28.6 20.98 | 33.6 17.85 
8.7 68.96 | 13.7 43.79 | 18.7 32.08 | 23. 25.31 | 28.7 20.91 3.7 17.80 
8.8 68.18) 13.8 43.47 | 18.8 31.91 | 23.8 25.21 | 28.8 20.84 | 33.8 17.75 
8.9 67.41/ 13.9 43.16| 18.9 31.75 | 23. 25.10 | 28.9 20.76 | 33.9 17.69 
9. 66.66 | 14 42.85) 19. 31.57 | 24 25. 29. 20.69 | 34. 17.04 


9.1 65.93 | 14.1 42.55 | 19.1 31.41 | 24.1 24.89 | 29.1 20.62 | 34.1 17.59 
9.2 65.21) 14.2 42.25] 19.2 31.25 | 24.2 24.79 | 29.2 20.55 | 34.2 17.54 
9.3 64.51 | 14.3 41.95| 19.3 31.08 | 24.3 24.69 | 29.3 20.47 | 34.3 17.49 
9.4 63.82 | 14.4 41.66 | 19.4 30.92 | 24.4 24.59 | 29.4 20.40 | 34.4 17.44 
9.5 63.15 | 14.5 41.37} 19.5 30.76 | 24.5 24.49 | 29.5 20.34 | 34.5 17.39 
9.6 62.50 | 14.6 41.11} 19.6 30.61 | 24.6 24.39 | 29.6 20.27 | 34.6 .17.34 
9.7 61.85 | 14.7 40.81} 19.7 30.45 | 24.7 24.29 | 29.7 20.20 | 34.7 17.29 
9.8 61.20) 14.8 40.54) 19.8 30.30 | 24.8 24.19 | 29.8 20.13 | 34.8 17.24 
9.9 60.69 | 14.9 40.26} 19.9 30.15 | 24.9 24.09 | 29.9 20.06 | 34.9 17.19 
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€ or 
READING OF STANDARD At 20 MM, —— amet _ x 100 = MG. PER 100 C.c. OF BLOOD 
R 100 0.5 

Be 60. 10. 30. 15. 20. 20. 15. 25. 12. 
5.1 58.82 10.1 29.70 15.1 19.86 20.1 14.92 25.1 11.95 
5.2 57.69 10.2 29.41 15.2 19.73 20.2 14.85 25.2 11.90 
5.3 56.60 10.3 29.13 15.3 19.60 20.3 14.78 25.3 11.86 
5.4 55.55 10.4 28.84 15.4 19.48 20.4 14.70 25.4 11.81 
5.5 54.54 10.5 28.57 15.5 19.35 20.5 14.63 25.5 11.76 
5.6 53.57 10.6 28.30 15.6 19.23 20.6 14.56 25.6 11.71 
5.7 52.63 10.7 28.03 15.7 19.11 20.7 14.49 25.7 11.67 
5.8 51.72 10.8 27.88 15.9 19.98 20.8 14.42 25.8 11.62 
5.9 50.85 | 10.9 27.52 15.9 18.87 20.9 14.35 25.9 11.58 

“6. 50. 11. 27.27 16. 18.75 | 21. 14.28 26. 11.53 
6.1 49.19 | 11.1 27.02 16.1 18.63 21.1 14.21 26.1 11.49 
6.2 48.38 | 11.2 26.78 16.2 18.52 21.2 14.15 26.2 11.45 
6.3 47.62 11.3 26.54 16.3 18.40 21.3 14.08 26.3 11.41 
6.4 46.87 11.4 26.31 16.4 18.29 21.4 14.01 26.4 11.36 
6.5 46.15 11.5 26.08 16.5 18.18 21.5 13.95 26.5 11.32 
6.6 45.45 11.6 25.86 16.6 18.07 | 21.6 13.89 26.6 11.27 
6.7 44.77 11.7 25.64 16.7 17.96 21.7 13.82 26.7 11.23 
6.8 44.11 | 11.8 25.42 16.8 17.85 21.8 13.76 26.8 11.19 
6.9 43.47 11.9 25.21 16.9 17.75 21.9 13.70 26.9 11.15 

7. 42.85 12. 25. 17. 17.64 22. 13.63 27. 1L.ji 
?. 42.25 | 12.1 24.79 17.1 17.54 22.1 13.57 27.1 11.07 
7.2 41.66 | 12.2 24.59 17.2 17.44 22.2 13.51 27.2 11.03 
7.3 41.09 2.3 24.39 17.3 17.34 22.3 13.45 27.3 10.99 
7.4 40.54 | 12.4 24.19 17.4 17.24 22.4 13.39 27.4 10.95 
7.5 40. 12.5 24. 17.5 17.14 22.5 13.33 27.5 10.91 
7.6 39.47 12.6 23.86 17.6 17.04 22.6 13.27 27.6 10.87 
7.7 38.96 12.7 23.62 17.7 16.95 22.7 13.21 27.7 10.83 
7.8 38.46 12.8 23.33 17.8 16.85 22.8 13.5 27.8 10.79 
7.9 37.97 12.9 23.25 17.9 16.76 22.9 13.10 27.9 10.75 
“8. 37.50 13. 23.07 18. 16.66 23. 13.04 28. 10.71 
8.1 37.03 13.1 22.90 18.1 16.57 23.1 12.98 28.1 10.57 
8.2 36.68 13.2 22.72 18.2 16.48 23.2 12.93 28.2 10.63 
8.3 36.14 13.3 22.55 18.3 16.39 23.3 12.87 28.3 10.60 
8.4 35.71 13.4 22.39 18.4 16.30 23.4 12.82 28.4 10.56 
8.5 35.29 13.5 29.22 18.5 16.21 23.5 12.76 28.5 10.52 
8.6 34.88 13.6 22.05 18.6 16.13 23.6 12.71 28.6 10.49 
8.7 34.48 13.7 21.99 18.7 16.04 23.7 12.66 28.7 10.45 
8.8 34.09 13.8 21.74 18.8 15.95 23.8 12.60 28.8 10.41 
8.9 33.70 | 13.9 21.58 18.9 15.87 23.9 12.55 28.9 10.38 
9. 33.28 14. 21.42 19. 15.79 24. 12.50 29. 10.34 
9.1 32.96 | 14.1 21.27 19.1 15.70 24.1 12.45 29.1 10.30 
9.2 32.61 14.2 21.12 19.2 15.62 24.2 12.39 29.2 10.27 
9.3 32.26 14.3 20.97 19.3 15.54 24.3 12.34 29.3 10.24 
9.4 31.91 14.4 20.83 19.4 15.46 24.4 12.29 29.4 10.20 
9.5 31.58 14.5 20.69 19.5 15.38 24.5 12.24 29.5 10.17 
9.6 31.25 14.6 20.54 19.6 15.30 24.6 12.19 29.6 10.13 
9.7 30.92 14.7 20.40 19.7 15.22 24.7 12.14 29.7 10.10 
9.8 30.61 14.8 20.27 19.8 15.15 24.9 12.09 29.8 10.06 
30.30 20.13 15.07 24.9 12.04 29.9 10.03 
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TABLE IV 








SUGAR 
ee Pong ITO Omens phe Poe DP peertamiery 
READING OF LIGHT STANDARD AT 20. MM. -——~— X—_—x -——_— x 100 = MG. PER 100 C.c. 
R 25 0.2 
OF BLOOD 


10 25 0.4 


READING OF HEAVY STANDARD AT 10 MM. —— 39 tee oe x 100 = MG. PER 100 C.c. 
or 



































R =o ” OS 
OF BLOOD 
3. 666.6 | 8. 250. 13 154.2 18. 111.1 23. 86.9 
3.1 645.1 8.1 246.9 13. 152.6 18.1 110.4 23.1 86.5 
3.2 625 8.2 243.8 13.2 151.5 18.2 109.8 23.2 86.2 
3.3 606 8.3 240.9 13.3 150.3 18.3 109.2 23.3 85.8 
3.4 588.2 | 8.4 238. 13.4 149.2 18.4 108.6 23.4 85.4 
3.5 571.4 | 8.5 235.3 13.5 148.1 18.5 108.1 23.5 85.1 
3.6 555.1 8.6 232.5 13.6 147. 18.6 107.5 23.6 SA.7 
3.7 540.5 8.7 229.8 13.7 146.9 18.7 106.9 23.7 84.2 
3.8 526.3 | 8.8 227.2 13.8 144.9 18.8 106.3 23.8 84, 
3.9 512.8 8.9 224.7 13.9 143.9 18.9 105.8 23.9 3.6 
“4, 500. 9. 222.2 14 142.3 | 19. 105.2 24. 83.3 
41 487.8 | 9.1 219.7 14.1 141.8 19.1 104.7 24.1 82.9 
4.2 476.2 | 9.2 217.3 14.2 140.8 19.2 104.1 24.2 82.6 
4.3 465.1 9.3 215. | 143 139.8 19.3 103.6 24.3 82.3 
4.4 454.5 9.4 212.7 | 14.4 138.8 19.4 103. 24.4 81.9 
4.5 444.4 |) 95 210.5 14.5 37.9 19.5 102.5 24.5 81.6 
4.6 434.7 | 9.6 208.3 | 14.6 136.9 19.6 102. 24.6 81.3 
4.7 425.5 | 9.7 206.1 14.7 136. 19.7 101.5 24.7 80.9 
4.8 416.7 | 9.8 204. 14.8 135.1 19.8 101. 24.8 $0.6 
4.9 408.1 9.9 202. 14.9 134.2 19.9 100.5 24.9 80.3 
5. 400. | 10 200. 15. 133.3 | 20. 100. | 25. 80. 
5. 392.1 | 10.1 198. | 15.1 132.4 20.1 99.5 25.1 79.6 
5.2 384.6 | 10.2 196. | 15.2 131.5 20.2 99. 25.2 7).3 
5.3 377.3 | 10.3 194.1 | 15.3 130.7 | 20.3 98.5 25.3 79. 
5.4 370.3 | 10.4 192.3 | 15.4 129.8 20.4 98. 25.4 73.7 
5.5 363.6 | 10.5 190.4 15.5 129. 20.5 97.5 25.5 78.4 
5.6 357.1 | 10.6 188.6 15.6 122. 20.6 97. 25.6 78. 
5.7 350.8 | 10.7 186.9 | 15.7 127.3 20.7 96.6 25.7 77.8 
5.8 344.8 | 10.8 185.1 | 15.8 126.5 20.8 96.1 25.8 77.5 
5.9 339. | 10.9 183.4 | 15.9 125.7 20.9 95.6 25.9 77.2 
6 333.3 | 11. 181.8 | 16. 125. | 21. ~ 95.2 | 26. 76.9 
6.1 327.8 | 11.1 180.1 16.1 124.2 21.1 94.7 26.1 76.6 
6.2 322.5 | 11.2 178.5 16.2 123.4 21.2 94.3 26.2 76.3 
6.3 317.4 | 11.3 176.9 16.3 122.7 21.3 93.8 26.3 76. 
6.4 312.5 | 11.4 175.4 16.4 121.9 21.4 93.4 26.4 75.7 
6.5 307.6 | 11.5 173.9 16.5 121.2 21.5 93. 26.5 75.4 
6.6 303. 11.6 172.4 16.6 120.4 21.6 92.5 26.6 75.1 
6.7 298.5 | 11.7 170.9 16.7 119.7 21.7 92.1 26.7 74.9 
6.8 294. 11.8 169.4 16.8 119. 21.8 91.7 26.8 74.6 
6.9 289.8 | 11.9 168. 16.9 118.3 21.9 91.3 26.9 74.3 
7. 285.7 | 12. 166.6 | 17. 117.6 22. 90.9 27. 74. 
7.1 281.6 | 12.1 165.2 17:1 116.9 22.1 90.4 27.1 73.8 
7.2 277.7 | 12.2 163.9 17.2 116.2 22.2 90. 27.2 73.5 
7.3 273.9 | 12.3 162.6 17.3 115.6 22.3 89.6 27.3 73.2 
7.4 270.3 | 12.4 161.2 17.4 114.9 22.4 89.2 27.4 72.9 
7.5 266.6 | 12.5 160. 17.5 114.2 22.5 88.8 27.5 72.7 
7.6 263.1 | 12.6 158.7 17.6 113.6 22.6 88.4 27.6 72.4 
7.7 259.7 | 12.7 157.4 17.7 112.9 22.7 88. 27.7 72.2 
7.8 256.4 | 12.8 156.2 17.8 112.3 22.8 87.7 27.8 71.9 
7.9 253.1 | 12.9 155. | 17.9 111.7 22.9 87.3 27.9 71.6 
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TABLE V 


Uric AciD (FOoLIn) 
























































95 
READING OF LIGHT STANDARD AT 40 MM. 20 x = x — x 100 = MG. PER 100 C.c. OF | 
v « 
BLOOD 
iad iar ee ae 20 25 . 02 
READING OF HEAVY STANDARD AT 20 MM. “en x =" x ——— x 100 = MG. PER 100 C.c. OF } 
BLOOD 
5. 20. 10. 10. | 15. 6.6 20. 5. | 25. 4. | 30. 3.3 
5.1 19.6, 10.1 99 | 15. 6.5 20.1 4.9 25.1 3.9 | 
52 191] 102 98 | 152 65 202 49 | 252 39 | 304 ey 
5.3 188] 10.3 97 | 15.3 6.5 | 20.3 4.9 25.3 3.9 | 
5.4 18.5] 10.4 9.6 15.4 6.4 20.4 4.9 25.4 3.9 | 31.4 3.1 
5.5 18.1] 10.5 9.5 | 15.5 6.4 | 20.5 4.3 25.5 3.9 
5.6 17.8] 10.6 94 | 15.6 6.4 | 20.6 4.8 25.6 3.9 32.4 3. 
5.7 17.5] 10.7 9.3 15.7 6.3 20.7 4.8 25.7 3.8 
5.8 17.2] 10.8 9.2 15.8 6.3 20.8 4.8 25.8 3.8 33.4 2.9 
5.9 169]! 109 9.1 15.9 6.2 20.9 4.7 25.9 3.8 
“6. 16.6| 11. 9, 16. 6.2 | 21. 4.7 26. 3.8 345 28 
61 163] 11.1 9. 16.1 6.2 21.1 4.7 26.1 3.8 
6.2 161] 11.2 8.9 16.2 6.1 21.2 4.7 26.2 3.8 35.8 2.7 
63 15.8] 11.3 8.8 16.3 6.1 21.3 4.6 26.3 3.8 
64 15.6! 11.4 8.7 16.4 6. 21.4 4.6 26.4 3.7 37.1 2.6 
65 15.3] 11.5 8.6 16.5 6. 21.5 4.6 26.5 3.7 
6.6 15.1 11.6 8.6 16.6 6. 21.6 4.6 26.6 3.7 38.5 2.5 
6.7 149] 11.7 8.5 16.7 5.9 21.7 4.6 26.7 3.7 
6.8 14.7| 11.8 8.4 16.8 5.9 21.8 4.5 26.8 3.7 40.1 2.4 
6.9 14.4 11.9 8.4 16.9 5.9 21.9 4.5 26.9 3.7 
s ! 14.2! 12 8.3 17 5.8 22. 4.5 27. 3.7 41.7 23 
71 14. 12.1 8.2 17.1 5.8 | 221 4.5 27.1 3.6 
7.2 1388] 12.2 8.1 17.2 5.8 22.2 4.5 27.2 3.6 43.5 2.2 
7.3 136] 12.3 8.1 17.3 5.7 | 22.3 4.4 27.3 3.6 
74 13.5 12.4 8. 17.4 5.7 22.4 4.4 27.4 3.6 45.5 21 
7.5 133] 12.5 8. 17.5 5.7 | 22.5 4.4 27.5 3.6 
7.6 13.1)| 12.6 7.9 17.6 5.6 | 22.6 4.4 27.6 3 47.7 2 
7.7. 12.9} 12.7 7.8 17.7 5.6 22.7 4.4 27.7 3.6 
78 128] 128 7.8 17.8 5.6 22.8 4.3 27.8 3.5 50.1 1.9 
7.9 12.6 | 12.9 7.7 17.9 5.5 22.9 4.3 27.9 3.5 
8 125] 13. 7.6 | 18. 5.5 |” 23. 4.3 | 28. 35 | 527 18 
8.1 12.3 | 13.1 7.6 18.1 5.5 23.1 4.3 28.1 3.5 
8.2 121] 13.2 7.5 18.2 5.4 23.2 4.3 28.2 3.5 55.6 1.7 
83 12. | 133 7.5 3.3 54 | 233 42 | 283 3.5 
84 119] 13.4 7.4 18.4 5.4 23.4 4.2 28.4 3.5 58.9 1.6 
85 11.7] 13.5 7.4 18.5 5.5 23.5 4.2 28.5 3.5 
86 118] 13.6 7.3 18.6 5.3 23.6 4.2 28.6 3.4 62.6 1.5 
8.7 11.4] 13.7 7.2 18.7 5.3 23.7 4.2 28.7 3.4 
88 113] 13.8 7.2 18.8 5.38 23.8 4.2 28.8 3.4 67 1.4 
89 112) 13.9 7.1 18.9 5.2 | 23.9 4.1 28.9 3.4 
et msl wae tsi. me 5.2 | 24. 4.1 29. 3.4 
91 109) 14.1 7. 19.1 5.2 | 241 4.1 29.1 3.4 
92 10.8) 14.2 7. | 192 5.2 | 23.2 4.1 29.2 3.4 | 
9.3 10.7| 143 6.9 19.3 5.1 | 24.3 4.1 29.3 3.4 
94 106] 14.4 6.9 | 19.4 5.1 | 24.4 4. 29.4 3.4 
95 105 | 145 68 | 195 51 | 245 4. 29.5 3.3 | 
9.6 104| 14.6 68 | 196 5.1 | 24.6 4 29.6 3.3 | 
9.7 10.3 | 14.7 6.8 | 19.7 5. 24.7 4. 29.7 3.3 | 
98 102) 148 6.7 | 19.8 5. | 248 4. | 29.8 3.3 | 
99 10.1! 149 6.7 | 19.9 5. | 24.9 4 | 299 2.3 = 
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TABLE VI 


Uric AciD (MorRIS AND MACLEOD) 








20 25 ha 
READING OF LIGHT STANDARD AT 20 MM, x 0 x 100 = MG. PER 100 C.c. OF 



























































50 2 
BLOOD 
10 25 0.2 
READING OF HEAVY STANDARD AT 10 MM. ——_ x a x — x 100 = MG. PER 100 C.c. OF 
R 3) 
BLOOD 
5. 10. 10. 5. 15. 3.3 20. 2.5 25. 2. 30. 1.65 
5.1 9.8 10.1 4.9 15.1 3.2 20.1 2.4 25.1 1.9 
5.2 9.5 10.2 4.9 15.2 3.2 20.2 2.4 25.2 1.9 30.4 1.6 
§.3 9.4 10.3 4.8 15.3 3.2 20.3 2.4 25.3 1.9 
5.4 9.2 10.4 4.8 15.4 3.2 20.4 2.4 25.4 1.9 31.4 1.55 
5.5 n, 10.5 4.7 15.5 3.2 20.5 2.4 25.5 1.9 
5.6 8.9 10.6 4.7 15.6 3.2 20.6 2.4 25.6 1.9 32.4 1.5 
5.7 8.7 10.7 4.6 15.7 3.1 20.7 2.4 25.7 1.9 
5.8 8.6 10.8 4.6 15.8 3.1 20.8 2.4 25.8 1.9 33.4 1.45 
5.9 8.4 10.9 4.5 15.9 8.1 20.9 2.3 25.9 1.9 
6. 8.3 aE. 4.5 16. Bi 21. 2.3 26. 1.9 34.5 1.4 
6.1 8.1 11.1 4.5 16.1 3.1 21.1 2.3 26.1 1.9 
6.2 8. 11.2 4.4 16.2 3. 21.2 2.3 26.2 1.9 35.8 1.35 
6.3 7.9 11.3 4.4 16.3 3. 21.3 2.3 26.3 1.9 
6.4 7.8 11.4 4.3 16.4 3. 21.4 2.3 26.4 1.8 37.1 1.3 
6.5 7.6 11.5 4.3 16.5 3. 21.5 2.3 26.5 1.8 
6.6 7.5 11.6 4.3 16.6 3. 21.6 2.3 26.6 1.8 38.5 1.25 
6.7 7.4 Baud 4.2 16.7 2.9 21.7 2.3 26.7 1.8 
6.8 7.3 11.8 4.2 16.8 2.9 21.8 2.2 26.8 1.8 40.1 1.2 
6.9 7.2 11.9 4.2 16.9 2.9 21.9 3:3 26.9 19 
., 7.1)| 12. 4.1 17 2.9 22. 2.2 97. 18 41.7 1.15 
San . 12.1 4.1 17.1 2.9 22.1 2.2 27.1 1.8 
73 6.9 12.2 4. 17.2 2.9 22.2 2.2 27.2 12 43.5 1.1 
7.3 6.8 12.3 4 17.3 2.8 22.3 23 27.3 1.8 
7.4 6.7 12.4 4 17.4 2.8 22.4 2.2 27.4 1.8 45.5 1.05 
7.5 6.6 12.5 4. 17.5 2.8 22.5 2.2 27.5 1.8 
7.6 6.5 12.6 3.9 17.6 2.8 22.6 2.2 27.6 1.8 47.7 1 
Bh 6.4 137 3A 17.7 2.8 22.7 2.2 27.7 1.8 
7.8 6.4 12.8 3.9 17.8 2.8 22.8 2.1 27.8) 17 50.1 95 
7.9 6.3 12.9 3.8 17.9 2.7 22.9 2.1 27.9 1.7 
“s 6.21 13 38 | 18. 2.7 23. 2.1 28. 17 52.7 9 
8.1 6.1 13.1 3.8 18.1 2.7 23.1 2.1 28.1 1.7 
8.2 6. 13.2 3.7 18.2 2.7 23.2 2.1 28.2 5 Be 55.6 85 
8.3 6. 13.3 3.7 18.3 2.7 23.3 2.1 28.3 1.7 
8.4 5.9 13.4 phe 18.4 2.7 23.4 2.1 28.4 a 58.9 8 
8.5 5.8 13.5 3.7 18.5 2.6 23.5 2.1 28.5 i 
8.6 5.9 13.6 3.6 18.6 2.6 23.6 2.1 28.6 Be 62.6 75 
8.7 5.7 | 13.7 3.6 18.7 2.6 23.7 2.1 28.7 1.7 
8.8 5.6 | 13.8 3.6 18.8 2.6 23.8 2.1 28.8 1.7 67 7 
8.9 5.6 | 13.9 3.5 18.9 2.6 23.9 2. 28.9 1.7 
“9, 5.5 14. 3.5 19. 2.6 24. 2. 29. a8 
9.1 5.4 | 14.1 3.5 19.1 2.6 24.1 2. 29.1 17 | 
9.2 5.4 | 14.2 3.5 19.2 2.6 24.2 2. 29.2 1/ | 
9.3 5.3 14.3 3.4 19.3 2.35 24.3 2. 29.3 a 
9.4 5.3 | 14.4 3.4 19.4 2.5 24.4 2. 29.4 2 i 
8.5 5.2 | 14.5 3.4 19.5 2.5 24.5 2. 29.5 1.6 
9.6 5.2 | 14.6 3.4 19.6 2.5 24.6 2. 29.6 1.6 
9.7 5.1] 14.7 3.4 19.7 2.5 24.7 2. 29.7 1.6 | 
9.8 5.1 14.8 3.3 19.8 2.5 24.9) 2. 29.8 1.6 
9.9 5. 14.9 3.3 19.9 2.5 249 2. 29.9 1.6 











A SIMPLE AND PRACTICAL DEVICE FOR ISOLATING BACILLUS 
ACIDOPHILUS FROM SINGLE COLONIES* 


By F. T. BriepigaAM aNnp T. M. CuaneG, BarrLE CREEK, MICH. 

eee ACIDOPHILUS is one of the aciduric organisms whose toler- 

ance for acid enables it to survive in a culture medium, the acidity of 
which would usually be sufficient to inactivate or kill any other nonaciduric 
bacteria. Taking advantage of this cultural characteristic, Moro’ and Tissier? 
originally succeeded in obtaining a pure culture of B. acidophilus, and their 
method has been adopted by many other workers to the present day. 

The method consists of first growing the culture in a 2 per cent glucose 
broth containing 0.25 per cent acetic acid, or, as suggested by Heymann* and 





Fig. 1.—A. Rod with screw attachment. B. Rod without screw attachment. 1. Ring to 
2 


be attached to manipulation microscope. 2 Rod. 3. Screw attachment. 4. Capillary tube. 


5. Capillary pipette attached to rod B without screw attachment. 


Finkelstein,* in a glucose broth containing 0.5 per cent glacial acetic acid. 
After two or three days’ incubation the growth will usually become apparent. 
From this, a subculture is made into a second tube containing the same cul- 
ture medium and after twenty-four hours’ incubation the procedure is re- 
peated, making a transfer from the second to a third tube, ete. Thus, ‘all 
the nonacidurie organisms are gradually eliminated, and usually in the third 
transfer a nearly pure culture of B. acidophilus (or some other aciduric bac- 


*From the Bacteriologic Laboratory of the Battle Creek Sanitarium. 
Received for publication, November 30, 1923. 
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teria) ean be secured. The culture can then be further purified by plating 
out in either a 1 per cent glucose agar with its reaction unadjusted or ad- 
justed to 0.7 acid, or a standard glucose agar containing 0.2 per cent sodium 
oleate, as according to the method of Salge.® 

While this method is very satisfactory, it is evident that it must take a 
considerable time before a pure culture can be obtained. In addition to the 
time element it is also evident that the usefulness of this method is neces- 
sarily limited to the isolation of the whole group of acidurice bacteria; any 
further differentiation within the group has to be done by some other pro- 
cedure. For this differentiation, isolation from a single typical colony is 
undoubtedly the best method, but owing to the microscopic dimensions of the 
colonies of the aciduric bacteria, the isolation must be done by some special 
technic. We have, therefore, constructed a simple apparatus, by means of 
which isolation from a single micro colony can be done easily. It also fur- 








Fig. 2.—M. Observation microscope. M’. — for manipulation. 1, 2, 3, 4. Same as in 
nishes a ready means for the type differentiation of B. acidophilus (type X 
and Y; Horton and Rettger). With this apparatus, B. acidophilus colonies 
or any other micro colonies can be selected under the microscope, and with 
reasonable precaution on the part of the worker to guard against possible 
contamination, a pure culture of the desired organism can usually be obtained, 
thereby saving considerable time. 


APPARATUS 


The body of this apparatus consists of a metallic rod, bent into the shape 
of a modified letter ‘‘S’’ (see Fig. 1A). The upper end of the rod is soldered 
to a metallic band of such a diameter as to easily slip on to the upper end 
of the draw tube of a microscope. The lower end of the rod is fitted with 
a small metallic holder for the capillary pipette, which is held in place by 
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means of a small set screw. Instead of the square holder, the metallic rod 
may be hammered into a very fine point, over which the capillary pipette 
may be placed (Fig. 1B). The capillary tubes can be made of any small 
ordinary glass tubing. With the rod and the capillary tubes, and two micro- 
scopes, the apparatus is complete, and the isolation of any micro colony can 
be carried out according to the method deseribed below. 


METHOD 


Arrange the two microscopes as in Fig. 2. The microscope next to the 
worker is to be used for observation, while the other one is for the manipu- 
lation of the rod. Remove the ocular from the latter microscope, and attach 
the metallic band to the draw tube. The ocular may be replaced or set 
aside. Next, place the capillary tube in position, and bring the lower end 
of the rod beneath the stage of the observation microscope, and by first reg- 
ulating the adjustments on the manipulation microscope and then the adjust- 
ments on the observation microscope the tip of the capillary tube can be 
brought into foeus (Fig. 2). Then lower the capillary tube, and place the 
petri dish containing the desired colonies on the stage of the observation 
microscope bottomside up, with the cover removed. Under the low power 
examine the plate until the desired colony comes into view. Move the plate 
until the selected colony comes to the center of the field. Then gradually 
raise the capillary tube from substage by means of the adjustments on the 
manipulation microscope until the tip of the tube is brought into focus. 
Again move the plate until the selected colony is exactly in the same vertical 
line with the eapillary tube. The colony ean then be fished out by simply 
bringing the capillary tube into contact with it. Capillary attraction will 
hold the colony in the tube. The tip of the capillary tube is broken off, im- 
mersed in suitable broth, and, if the operation has been earried out under 
aseptic conditions, a pure culture of the selected orgin‘sm is obtained. 


REMARKS 


In our work with B. acidophilus this apparatus has given excellent serv- 
ice. It makes possible the isolation of a pure B. acidophilus culture from a 
contaminated, plate in 24 hours as against three or four days when the 
enriching method is followed. The apparatus can be made at a very little 


expense. 
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A SIMPLE MACROTOME* 


By G. W. WaGoneER, M.D., PHILADELPHIA, Pa. 


HE instrument, herein described, was designed to make serial sections of 

fresh and hardened organs, either at the postmortem table or in the prepara- 
tion room. ‘Transverse parallel sections one millimeter or more in thickness 
can be eut with ease and aceuracy. The design is simple and the cost low. 

The macrotome consists of a wooden base and stage, two metal uprights 
and a metal end-plate. (Fig. 1.) The rectangular base is 39x16x2 em. and 



































Fig. 2. 


has on its upper surface a longitudinal groove; along the outer edge is a coun- 
tersunk millimeter rule. The stage, which is movable, measures 20x16x2 em. 
and has on its under surface a metal bar which fits into the base groove. Both 
the base and stage are thoroughly soaked in oil or liquid paraffin to prevent 
*From the Philadelphia General Hospital. 
Received for publication, October 15, 1923. 
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warping by the fixative fluids. The slotted uprights are firmly attached to the 
base directly opposite each other and at the midpoint of its linear dimensions; 
they measure 21x2.5x0.2 em. and to secure greater rigidity are joined at the 
top by a cross bar. Securely attached to the end of the stage is a metal end- 
plate, 16x14x0.2 em., against which the specimen is held. 

The specimen to be sectioned is placed upon the stage and firmly held 
against the end-plate. A long thin knife is inserted in the slots of the up- 
rights; the specimen, on the stage, is moved under the knife and cut with a 
saw-line motion. (Fig. 2.) Upon the completion of one cut the specimen and 
stage are advanced the desired distance, as noted on the scale, and the process 
repeated. 





A NEW FEEDING DEVICE FOR USE WITH THE EXPERIMENTAL RAT* 
By H. T. Parsons, M.S., AND NELLIE ALEXANDER, B.S., Mapison, W1s. 


T is generally agreed that animal experimentation has now reached the stage 

of development at which a refinement of the technic involved is not only 
advisable but necessary to certain lines of progress. This refinement includes 
making possible a greater degree of accuracy in records of the food intakes 
of experimental animals. The part which food intake records may play in 
the interpretation of data has recently been demonstrated in connection with 
a study of the effect of starvation as contrasted with that of growth in the 
production of rickets." 

It is probable that the majority of feeding devices for rats in use in 
various experimental laboratories follow one of two types developed in the 
laboratories of McCollum, and of Osborne and Mendel respectively. The 
original feeding devices have been described.” * Certain modifications of 
these have been made in the laboratories of other investigators. One of the two 
general types consists essentially of a tin cup with a flaring removable cover 
which slopes toward a small center hole through which the rat obtains the 
ration from the cup. This flaring cover tends to prevent kicking about of 
the food and to catch the particles of food dropped by the animal in eating. 
The cup is usually attached in some manner to a wider pan or tray which 
may be suspended from the top of the cage by wires when the size of the 
cage in use permits this. A second type consists of a small open cup, the 
food wastage from which is decreased by the use of water, or fat, in the 
food mixture to form a coherent paste. 

There are certain obvious disadvantages connected with these two types 
of feeding devices. The first type is more or less cumbersome, occupying 
considerable space in the cage and in cleaning and storing. If bedding, such 
as shavings, is used considerable time is consumed in separating that which 
finds its way into the outer tray from the scattered food which it is desired 





*From the Home Economics Department, University of Wisconsin. 
Published with the Consent of the Director of the Wisconsin Experiment Station. 
Received for publication, December 3, 1923. 








NEW FEEDING DEVICE FOR USE WITH EXPERIMENTAL RAT 577 


to return to the feeding cup. The second device is impractical whenever it 
is undesirable to incorporate water or fat with a ration. 

The feeding device described in this paper was the outcome of attempts 
to do away with the disadvantages of these devices without sacrificing capac- 
ity for measuring the food intake of the animals. There was already in use 
in the research laboratory of the Home Economics Department a small metal 
box with a side flap for hooking over the edge of the floor tray of the cage. 
This box had been used for feeding guinea pigs. 

The changes made in this box to adapt it to its present form are as 
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Fig. 1. 


follows. A heavy guide wire was bent (Fig. 1) to slip under the flap of 
the box and hold in place a square of wire cloth cut slightly smaller than 
the bottom of the box. This square of wire cloth can be swung back on the 
guide wire like a hinged cover to allow the filling of the box with the ration 
and then lowered to rest on top of the food with the guide wire still passed 
through its meshes. When adjusted, the free ends of the guide wire reach 
to the bottom of the box and even though only a small portion of the ration 
still remains in the box, they hold the square of wire cloth evenly in place. 
Instead of hooking the box onto the edge of the floor tray in which position 
it often becomes filled with bedding if this is used, it was found better to 
hook it onto a loop of wire stretched through the meshes of the side of the 
cage, thus raising it any desired distance from the floor of the cage. In 
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order to insure against even small particles of food being scattered into 
the adjoining cage, a galvanized metal sheet was attached to the side of the 
cage behind the box by means of the wire loop into which the box hooked. 
The wire was passed through two holes in the meta! sheet and twisted to- 
gether in the adjoining cage, thus holding the sheet flat to the common wall 
and supporting a box in each cage. Boxes of various sizes and dimensions 
were tested, and it was found that a box with too small an aperture to en- 
courage the rat to lie in it, and yet wide enough to permit the rat to reach 
the food easily, was most satisfactory and could be made deep enough to ac- 
commodate as much ration as the McCollum type of feeder. It was found 
that a box of such a shape is surprisingly free from deposits of feces. It is 





Fig. 2. 


believed that the most suitable dimensions for the box are approximately 
234” x 234” x 214”. The wire cloth should be one-half inch mesh and should 
be cut to fit smoothly inside the opening of the box. 

In this laboratory no difficulty was experienced in removing the wire 
gauze for the purpose of filling the feeding box, by simply taking hold of 
a single wire between thumb and first finger. If others find this imprac- 
tical, a mechanical aid may be adopted. The following are suggested: the 
gauze may be lifted by means of a separate wire hook; or when the gauze 
squares are cut, one corner wire may be left longer and bent at right angles 
to the gauze. 


TESTING OF FEEDING DEVICE 


Although this new type of feeding device was found to be extremely 
satisfactory in a number of respects, it was necessary to test thoroughly its 
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value in regard to protecting the food from wastage, for unless its capacity 
in this regard were shown to be at least equal to the types of feeders in 
general use the points in its favor could not outweigh this one defect. 

As wastage of food is a variable even when fed from a standard feed- 
ing device, depending upon certain factors such as physical character of the 
ration and appetite of the animal, it was desired to select a type of ration 
for testing which is outstanding in its tendency to encourage wastage by the 
rat. Such a one is to be found in a purified low-vitamin B ration such as is 
used for the purpose of depleting rats of vitamin B. One of the constant 
symptoms of such a condition of depletion is the failing appetite of the ex- 
perimental animal and the rate of food wastage tends to go up as the ap- 


TABLE I 
WASTAGE FROM FEEDERS OF DIFFERENT TYPES 























ss WASTAGE TYPE OF FEEDER 
ite MeCOLLUM OSBORNE AND MENDEL| NEW TYPE 
Gram ration 
on floor 
maximum 32. 13.6 | 0.9 
average 10.1 7.3 | 0.5 
minimum 1.5 0.3 0.15 
on tray 
maximum 19.7 | | 
minimum trace | 
Percentage wastage in relation to | 
amount eaten 
on floor | 
maximum 99. 58. 33 
average 33.5 17 | 1.4 
minimum 1.9 1.6 0.4 
on tray and floor | 
maximum 160. 





petite of the animal goes down. This type of ration was, therefore, selected 
for the test. A high-fat purified ration similar to that used by Osborne and 
Mendel* was fed from an open cup and a low-fat purified ration similar to 
that used by McCollum and Davis® was fed from a McCollum type of feeder 
suspended from the top of the cage. The latter low-fat ration was also 
used in the new type of feeder in making tests of wastage. In using the 
McCollum and the new feeder the same amount of ration was used in each 
for comparable tests. In both, the wastage was larger the fuller the cup, 
but the difference was very much more marked in the case of the MeCollum 
type of feeder. 

In making the tests, cages with false bottoms of wire cloth were used 
under which sheets of paper were spread. These were removed at the end 
of twenty-four hours and dried thoroughly. The feces were picked out care- 
fully and the ration was then removed from the paper and weighed. 

Table I shows the results with the different types of feeders. The 
minimum wastage from the three types is remarkably uniform. However, 
a striking difference is seen in the average and maximum figures of loss. 
The range of variation is very small in the new type of feeder compared 
with that in the other two types. 
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In making this comparison it is desired to call attention to the fact that 
the type of ration used for the test is very unusual in regard to the amount 
of it that animals tend to seatter. The figures given do not by any means 
represent the usual loss of the average ration through wastage from these 
two standard types of feeders. With some other types of ration that have 
been tested, the differences between the wastage from the new feeder and 
that from the two standard types were very much less, although still in favor 
of the new feeder. The justification of presenting data on this particular 
type of ration lies in the severity of the test to which the new feeder is there- 
by subjected. It suggests its possibilities for usefulness as an aid in quanti- 
tative feeding, as well as in decreasing the expense due to wastage of all 


rations. 
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A SMALL STERILIZING BOX* 


By Emi. AmBeroG, M.D., F.A.C.S., Derrorr, Micuigan 


HE accompanying illustration depicts a small sterilizing box which has 
been made for me by V. Mueller and Company in Chicago, similar to 
the one published by me in the Transactions of the Michigan State Medical 








Fig. 1. 


Society, 1899. From the standpoint of asepsis and comfort it is convenient 
to have a number of these boxes. In order to learn under what conditions 
a satisfactory sterilization could be accomplished I have had some experi- 


*Received for publication, January 9, 1924. 
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ments made by the National Pathological Laboratory. The report reads as 
follows: 


SHEET STEEL BOXES FOR STERILIZATION EXPERIMENT 


Telescoping boxes, 1%” sq. by 154” deep, with approximately 12, 14,” holes on a 
side at top and bottom, holes exposed only when boxes are half-way closed were filled with 
approximately 2 grams of absorbent cotton, or approximately 6.5 grams of cut gauze. 

The contents of each container was infected with a bouillon culture of streptococci 
and staphylococci. 

The cover was put half-way on and heated as shown in Table I, after which the 
infected material was aseptically incubated into sterile enriched bouillon, and the following 
results noted after 24 hours incubation: 

















TABLE I 
METHOD OF | 
STERILIZATION | TIME (COTTON (2.0 GM.) | APPEARANCE |GAUZE (6.5 GM.)| APPEARANCE 
Live steam 30 min. Gram positiveDry and fuffy|Gram pos. bacilli|Slightly moist 
spore-bearing ba- No strept. or 
cilli. No strept.| staph. 
or staph. | 
Live steam 60 min. Gram positive ba-Dry ana fluffy|Sterile Slightly moist 
cilli. No strept., 
or staph. 
Steam 15 Ib. 15 min. Sterile Dry and fluffy|Sterile Slightly moist 
pressure 
Steam 15 Ib. 30 min. Sterile Dry and fluffy|Sterile Slightly moist 
pressure 
Dry heat 150°) 60 min. Gram positive Fibers not/Sterile Fibers not 
C. (or 300° spore-bearing ba- charred or 'eharred or 
F.) ceilli. No strept.| weakened. | weakened 
or staph. | 





During incubation of the cultures of the infected material after their respective steril- 
ization, a control culture of the infected culture was run. These spore-bearing bacilli which 
were obtained from the cotton containers were apparently present in the original cotton 
and, as will be noted, were killed only by steam under pressure. The pathogenic staphy- 
lococei and streptococci which were intentionally added in each case, were killed by the 
sterilization method employed. 


CONCLUSIONS 


Under the conditions of the above experiment, the following conclusions 
can be drawn: 

1. Being more quickly penetrated by heat, gauze is more readily sterilized 
than cotton. 

2. One hour’s exposure to live steam would not kill hay bacillus spores in 
cotton, though staphylococci and streptococci were readily killed. 

3. A higher temperature than 150° C. for one hour is required to kill 
hay bacillus in the cotton, though both staphylococci and streptococci are 
killed. 

4. Exposure to 15 lbs. steam pressure for 15 minutes will sterilize com- 
pletely both cotton and gauze in these containers. 
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EDITORIALS 


The Colloidal Gold Test 
 Bewey in 1912 first described the colloidal gold test on cerebrospinal 
fluid, and noted the different types of curves which may be encountered. 
Following a paper by Miller and Levy? much interest was aroused in the 
reaction in this country. Now almost every clinical laboratory is called upon 
to make colloidal gold tests on spinal fluids. 

Practically all laboratory workers who have had experience with the 
test agree that the preparation of suitable colloidal gold solutions is extremely 
hard and uncertain. Many different procedures have been suggested for its 
preparation. Miller and Levy, and Miller, Brush, Hammers, and Felton® 
followed closely the technie suggested by Lange which involves the reduction 
of gold chloride by formaldehyde in the presence of potassium carbonate. 

To insure constancy of results in the test the most important factor is 
the reaction of the solution, an absolutely neutral reagent being necessary. 
This was first recognized by Miller and his co-workers. They found, how- 
ever, that even when the same technie was employed the resulting solutions 
varied widely in reaction. An acid solution will give a positive reaction with 
a normal spinal fluid and an alkaline solution will not be precipitated even 
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by fluids rich in globulin. A method for testing the reaction and directions 
for correcting the reaction to neutrality were given by Miller. 

Mellanby and Anwyl-Davies* have recently studied anew the colloidal 
gold test. They describe a new and simple method of preparation which 
yields uniformly a neutral solution. The solution is made by adding 1 e.c. 
of 1 per cent neutral potassium oxalate to 100 ¢.c. of doubly distilled water, 
heating to the boiling point, and adding 1 ¢.c. of 1 per cent gold chloride 
The gold is immediately reduced and a neutral, clear red 


drop by drop. 
This procedure is a great advance in the preparation of 


solution is obtained. 
the solution. 

Using a solution so prepared these authors have investigated certain problems 
concerned in the reaction which for the most part only confirm the work of 
previous observers. They have shown that the precipitating substance in the 
spinal fluid is not dialysable, is destroyed by heat at temperatures depending 
upon the reaction of the fluid and the duration of heating, is precipitated 
by half saturation with ammonium sulphate, and by 50 per cent alcohol. 
Such facts were first pointed out by Weston.*® 

In studying the factors which determine the sensitivity of colloidal gold 
to precipitation by cerebrospinal fluid they found that with a solution con- 
taining as little as N/2500 acid a typical paretiec curve would be obtained 
with a normal spinal fluid which with a neutral solution gave no reaction. 
Similarly they show that minute quantities of alkali (N/25,000) convert a 
paretice into a tabetie reaction, and larger quantities a paretic into practically 
a normal curve. 

The exact nature of the precipitating substance in spinal fluid has been 
the subject of much discussion. Lange was inclined to regard the various 
reactions as indicating qualitative mixtures of proteins. Felton® considered 
that the zonal reactions are caused by the interrelation of globulin and al- 
bumen, the albumen protecting, the globulin precipitating the gold. Mellanby 
and Anwyl-Davies think that the phenomena observed in the precipitation 
of colloidal gold by luetie fluids may be best explained on the basis of a bal- 
anced reaction between two oppositely charged colloids. All cerebrospinal 
fluids contain not only a positively charged colloid which precipitates colloidal 
iron, but also a negatively charged colloid which precipitates colloidal iron, 
and therefore antagonizes the precipitating action of the former on a gold 
solution. The positive colloid appears.to be a ‘‘eu’’ globulin, and the 
negative colloid a ‘‘pseudo’’ globulin. In normal cerebrospinal fluids the 
‘feu’’ globulin and ‘‘pseudo”’ globulin are present in small quantities only 
and the precipitating action of the ‘‘eu’’ globulin is balaneed by the inhibitory 
action of the ‘‘pseudo’’ globulin, unless a gold solution is used which has 
been sensitized by acid. Probably cerebrospinal fluid contains a constant 
quantity of ‘‘pseudo’’ globulin. In the cerebrospinal fluids which give the 
tabes precipitation curve the ‘‘eu’’ globulin is inereased in amount to a 
moderate extent and to a larger extent in fluids which give the paretie type 


of precipitation curve. 
This work of Mellanby and Anwyl-Davies is valuable in providing a 














584 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


technie for making uniformly neutral solutions, for emphasizing again certain 
essential fundamental factors in the test, and for offering a very suggestive 
explanation for the physicochemical phenomena observed. 
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X-Ray Treatment of Infection 


HE roentgen treatment of localized infectious processes received rather 

extensive trial in the earlier days of roentgenology after which it fell 
into relative disuse. Recently interest has been renewed and the method is 
recommended in the treatment of a variety of infections. One of the earliest 
localized conditions so treated was acne vulgaris. The treatment of tuber- 
eculous lymph glands has met with considerable success. Reports are now 
appearing on the x-ray treatment of such diverse conditions as chronic ton- 
sillitis,: sinusitis,? axillary abscess,’ chronic prostatitis,‘ carbuncles,* * tuber- 
culous infections of bones and joints,’ long standing cutaneous ulcers,® gastric 
uleer,® and even circumscribed peritoneal suppurations of appendicitic origin 
or consecutive to abortion.*° Indeed there are those who have reported 
beneficial results from the roentgen treatment of systemic infections such as 
malaria, typhoid fever and tuberculosis." 

Although opinions are not undivided, evidence indicates that treatment 
results satisfactorily in an appreciable proportion of these diseases, and it 
should therefore be of interest to know more concerning the mechanism by 
which this occurs. In infections, as in malignancy, the biologic reaction re- 
sulting from ray therapy is not clearly undersood. In either case it has not 
been definitely demonstrated that the x-rays exert a destructive effect upon 
the invading growth, neither has it been conclusively shown that the beneficial 
results are due entirely to reactions of the normal surrounding tissues. Some 
hypothecate a combined destructive action upon the invading tissue and 
stimulative effect upon the surrounding normal tissues and upon the immunity 
mechanism in general. 

Waters, MacCready and Hitchcock’ have studied the bacteriology of 
chronically infected tonsils after treatment by x-ray exposure. Five out of 
eight patients irradiated showed a temporary disappearance of hemolytic 
streptococcus and staphylococcus aureus from the tonsils. In the remaining 
three, these microorganisms persisted apparently undiminished, although in 
two the hemolytic streptococcus disappeared for a short time during the 
course of treatment. The experiment was not prolonged sufficiently to state 
definitely that infection did not reappear at a later date. This work, per- 
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formed on tissues from which cultures could be made during the period of 
treatment, would indicate a variable tendency toward the overcoming of local 
infections by x-ray treatment. 

Meyer” has observed distinct inhibition of growth of B. prodigiosus when 
irradiated in vitro. After repeated exposures the bacterium developed some 
resistance. Jungling’® found, however, that in the roentgen treatment of 
surgical tuberculosis the tubercle bacilli themselves were not destroyed. 
Ritter and Moje™* found that although tuberculous glands in the neck atro- 
phied to such an extent as to be no longer palpable, the tubercle bacilli were 
not destroyed. In experimental radiation of guinea pigs they found that the 
microorganisms were neither killed nor rendered less virulent. The extensive 
sear tissue formation apparently inearcerates the bacilli, so that although 
still viable they are completely segregated and cause no further damage. 


Possibly a local biologie reaction in the tissues of the host results in de- 
struction of the invading parasites. Such is the view of Murphy’ and his 
collaborators with regard to experimental skin carcinoma. They have found 
that autografts of spontaneous mouse carcinoma, when replanted into areas 
previously exposed to an erythema dose of x-ray, usually fail to grow, while 
similar grafts inoculated into untreated areas grow in approximately 84 per 
cent of cases. Some reaction in the irradiated normal tissues appears to 
prevent malignant invasion. Radiation of the malignant growth itself before 
implantation into normal skin in no way diminished its invasive power. 

Little work has been done upon the general serologic or immunologic 
reactions following x-ray exposure. As is well known, during the febrile 
period of various infections, complement is very often increased, returning 
to normal during defervescence. Cori'® has observed a variation in the 
amount of complement in the blood following ray therapy. This suggests 
the possibility of increased immunologic activity in infection when treated 
roentgenologically. To be sure, Cori observed no quantitative reactions. 
Sometimes there was an increase, occasionally a decrease of complement fol- 
lowing exposure. A decrease occurred only in moribund individuals. The 
increase customarily observed appeared not to be due to the action on the 
blood itself. In vitro, the complement titer of blood is always diminished 
by irradiation. The author therefore suggests that following treatment new 
complement is liberated into the blood stream to replace that destroyed by 
irradiation, and that it is liberated in excess. 

Murphy has shown that radiation of healthy tissue increases the number 
of lymphocytes locally, making it unsuitable for the transplantation of car- 
cinoma, and suggests that lymphocytes may play a secondary part in the 
destruction of cancer cells. The possibility of a similar reaction in inflamed 
tissues may be borne in mind. On the contrary, and showing the unsettled 
state of knowledge on this subject, Jungling attributes the beneficial effect 
of ray therapy in tuberculous adenitis, in part to the destruction of the 
lymphocytic element of the tubercle. 

There are several references to the action of the roentgen ray in pro- 
moting connective tissue proliferation and scar tissue formation. Ritter and 
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Moje in their experimental work on tuberculosis in guinea pigs observed 
extensive connective tissue proliferation with sear tissue formation. 

Maximow™ has made a thorough histologic investigation of the effects 
of irradiation in experimental aseptic inflammation. He imbedded celloidin 
blocks in the subeutaneous tissues and studied the cellular response follow- 
ing irradiation thereof. He found that in spite of the fact that lymphocytes 
are recognized as being not highly differentiated and therefore theoretically 
more sensitive to the action of the x-rays, they were present in relatively 
large numbers in the region studied. He recognizes that this may be due 
to subsequent invasion by other lymphocytes attracted from elsewhere. On 
the contrary, the fibroblasts were definitely damaged and connective tissue 
proliferation was delayed. An unusual amount of fibrinous exudate and 
edema occurred in the connective tissue around the ecelloidin block. The 
rate and duration of migration of cells from the blood were increased. The 
transformation of polyblasts into fixed resting forms was delayed. In the 
blood vessels, swelling of the endothelial cells with fragmentation of the 
nuclei was observed. The striated muscles in the neighborhood underwent 
partial degeneration. Maximow concluded that the roentgen ray exerts a 
strong inhibitory influence on the reaction of inflamed connective tissue. 

Again, showing the unsettled state of our knowledge, Schwarz reports 
that by inducing hyperemia or inflammation he has been able to bring about 
more intensive effects with the roentgen rays. In order to produce a local 
leucocytosis and to facilitate healing he recommends the adjunct use of 
diathermy or other means for maintaining increased local heat. 

In short, in inflammatory processes such as tuberculous adenitis, abscess, 
erysipelas, carbunele, ete., the beneficial effect of ray therapy is not at all 
clearly understood. This is indeed true of other pathologic conditions where 
the results are unquestioned. Thus Aikins’® remarks on the excellent clinical 
benefit from radium in the leukemias, for which research work has so far 
offered us no good explanation. 

REFERENCES 


1Waters, MacReady and Hitchcock: Am. Jour. Roentgenol., August, 1922, ix, 469. 
20smond: Am. Jour. Roentgenol., May, 1923, x, 374. 

3Basch: Deutsch. Med. Wehnschr., 1921, No. 31. 

4Hodges: Southern Medicine and Surgery, To be published. 

5Lewis: Am. Surg., November, 1923, Ixxviii, 649. 

6Hodges: Am. Jour. Roentgenol., In press. 

7Lexer: Deutsch. Med. Wehnsehr., 1921, No. 19. 

8Kemp: Deutsch. Ztschr. f. Chir., 1922, elxxvi, 272. 

Sichel: Jour. de Radiologie et d’electrologie, December, 1923, vii, 546. 
10Kemp: Loe. cit. 

11Cérésole: Paris Med., 1924, xiv, 103. 

12Meyer: Klin.-therap. Wehnschr., 1923, p. 297. 

13Jungling: Am, Jour. Roentgenol., December, 1923, iv, 1003. 

14Ritter and Moje: Strahlentherapie, 1923, xv, 283. 

~5Murphy, Maisin and Sturm: Jour. Exper. Med., 1923, xxxviii, 645. 
16Cori: Am. Jour. Roentgenol., 1923, x, 830. 

17Maximow: Jour. Exper. Med., 1923, xxxvii, 319. 

18Aikins: Am. Jour. Roentgenol., 1923, x, 853. 


—W.T. V. 





we 








NEWS AND NOTES 


Our OFFICIAL ORGAN 


The announcement in the March number of the JouURNAL OF LABORATORY AND CLINICAL 
MEDICINE of its affiliation with the American Society of Clinical Pathologists, in the réle 
of its official organ, has been hailed by the membership with satisfaction and enthusiasm. 
The Journal will serve as a unifying bond’ and keep the members informed of the progress 
of the organization. 

The A. 8S. C. P. in its brief period of existence has already rendered great service to 
the cause of scientific medicine by helping to elevate the status of the clinical pathologist 
in his relation to the clinician and to stimulate the use of laboratory aids in diagnosis. 

Older and long established societies may be quiescent during a whole year and only 
show signs of activity at the annual meeting. The American Society of Clinical Path- 
ologists, however, is a young, vigorous and actively growing organization with strong 
proliferative tendencies aiming to keep the members constantly in touch with one another 
and spurring them on to better scientific and technical perfection of their specialty. 


Tue A. §. C. P. AND THE AMERICAN COLLEGE OF SURGEONS 


The clinical pathologist is in the best strategic position to promote the success of the 
hospital standardization program. His function as hospital pathologist and director of the 
laboratory imposes on him the duty of assisting the surgeon and clinician in their laudable 
efforts to keep accurate case records and have their diagnoses confirmed by laboratory 
methods. The routine and microscopic examination of all tissues removed at operation con- 
stitutes one of the main pillars of this structure. 

The American College of Surgeons recognizing the important réle played by the 
hospital pathologist has been in close touch with and has actively cooperated with the Amer- 
ican Society of Clinical Pathologists in their common endeavor to raise the medical level 
of the hospitals of this continent. At the section meetings arranged by the college in 
various parts of the United States a clinical pathologist has been placed on the program 
to discuss the problem of the laboratory. At the Clinical Congress held last fall in Chicago 
Dr. Ward Burdick, secretary of the A. 8S. C. P., was invited to give an address on ‘‘ An 
Adequate Laboratory Service in the Modern Hospital.’’ Plans are in contemplation for a 
clinical pathologist to accompany the executive officers of the college in their tours through 
the country on their hospital standardization campaign. 


COMPETENT SUPERVISION OF HospiraAL LABORATORIES 


As evidence of the friendly liaison between the A. C. 8. and the A. 8S. C. P. may be 
recorded the recent alteration by the officers of the college of one of the paragraphs in 
the ‘‘Standard of Minimum Requirements for Hospitals’’ relating to clinical laboratories. 
The section in question which formerly read that hospitals must have facilities for x-ray 
and clinical laboratories ‘‘in charge of trained technicians’’ has been amended to ‘‘ under 
competent supervision.’’ This, of course, implies direction of the laboratory by a clinical 
pathologist. However essential and useful trained technicians are in the organization of 
the hospital laboratory, it is manifestly unjust both to them and to the patient to place 


this heavy responsibility upon them. When the inadequacy of nonmedical supervision was 


pointed out to the executives of the college they readily complied with the request of the 
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A. 8. C. P. and had the wording changed. Thus another triumph is scored in the campaign 
of the American Society of Clinical Pathologists to raise the status of this branch of 


medicine. 


A Survey or Hosprrau LABORATORIES 


Competent supervision of the hospital laboratories is now a pressing problem with 
many institutions desiring to conform to the minimum standard. There is a noticeable 
dearth of physicians specializing in clinical pathology and capable of assuming direc- 
tion of the hospital laboratory. It is the aim of the American Society of Clinical Path- 
ologists to remedy this want by encouraging the younger practitioners to perfect themselves 
in this branch of medicine and make this their life’s work. It likewise endeavors to 
ameliorate conditions which tend to divert the pathologist into the more lucrative field of 
practice. The Society is now engaged in making a study of the situation and has set out 
to make a survey of the hospitals of the United States and Canada with regard to the 
clinical laboratory and its guiding personnel. As a preliminary step a questionnaire has 
been sent out to all the institutions asking for information on this point. When properly 
assembled and classified the data gathered will give valuable indications for further action, 
so that, it is hoped, eventually all hospitals in the country will have competent supervision 


by eapable clinical pathologists. 


THe Next MEETING oF THE A. S. C. P. 


The coming conclave of the Clinical Pathologists in Rochester, Minn., June 5-7, 1924, 
promises to be replete with interest, judging from the titles of the papers that are to be 
read and the preparations that are being made by our hosts of the Mayo Clinic for demon- 
strations of diagnostic methods in all phases of clinical pathology. The meeting is open 
to non-members and a cordial invitation is extended to all physicians interested in any 
particular subdivision of laboratory diagnosis. The date set for the meeting will facilitate 
attendance at the A. M. A. Convention at Chicago to be held the week following. The 
time and place chosen for the third annual meeting of the A. S. C. P. presage a large 
gathering and a profitable exchange of ideas. 


MEMBERSHIP IN THE A. S. C. P. 


The secretary of the A. S. C. P. reports a flood of inquiries regarding membership 
in this national body. The clinical pathologists throughout the country are recognizing the 
benefit of organization and appreciate the excellent results achieved by the A. S. C. P. 

Application blanks and information may be obtained from Dr. Ward Burdick, 652 
Metropolitan Bldg., Denver, Colorado. 
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Provisional Program of Third Annual Meeting of the American Society of 
Clinical Pathologists, June 5, 6, 7, 1924, Rochester, Minnesota 


Officers and Committees 


Dr. WM. C. MAcCARTY 
Dr. JOHN A. KOLMER . 


Dr. WARD BurRDICK 


President 
First Vice-President 
Secretary-Treasurer 


Local Committee on Arrangements 
Dr. A. H. SANFORD, Chairman 


Dr. T. B. MAGATH 


Dr. A. C. BRODERS 


Entertainment Committee 
Mrs. WM. C. MacCarty Mrs. T. B. MAGATH 


Mrs. A. H. SANFORD 


Thursday, June 5, 1924 
(Please register on the sixth floor of the sur- 
gical pavilion, St. Mary’s Hospital) 


(FORENOON ) 
8:00-10:00 A. M.—Surgical Clinics and Sur 
gical Pathological Demonstrations, St. 
Mary’s Hospital. (See daily bulletin.) 
10:15 A. M.-12:30 P. M.—Demonstrations of 
Laboratory Diagnostic Methods. (See 
pages 6 and 7.) 





(AFTERNOON ) 
2:00-5:00 Pp. M.—Assembly Room, Mayo 

Clinie. 

Papers: 

Dr. J. H. Black—Is Protein Sensitiza- 
tion an Anaphylactic Phenomenon? 

Dr. E. H. Ruediger—A Quantitative Was- 
sermann Test. 

Dr. Francis L. Burnett—Odd Laboratory 
Appliances. 

Dr. C. E. Roderick—A Moving Picture 
Demonstration of the Theory and 
Practice of the Wassermann Reac- 
tion. 

Dr. W. W. Coulter— 


(EVENING) 
8:00 Pp. m.—Assembly Room, Mayo Clinic. 

Papers: 

Dr. Harry Corper—Personal Experiences 
With the Cultivation of Tubercle 
Bacilli and the Use of the Guinea 
Pig as a Diagnostic Test Animal for 
Tuberculosis. 

Dr. E. C. Kendall—History of the Dis- 
eovery of Thyroxin. 


Friday, June 6, 1924 


(FORENOON ) 


8:00 A. M.—Assembly Room, Mayo Clinic. 

Round Table Discussion of the Clinical 
Value of Laboratory Procedures: 

General Clinical Laboratories...... 

Dr. A. H. Sanford 

Medical Laboratory Problems...... 

Dr. L. G. Rowntree 

Metabolic Laboratories ........... 

Dr. W. M. Boothby 


Mrs. A. C. BRODERS 


Diabetic Laboratories ............ 
Dr. R. M. Wilder 
Pediatric Laboratories............ 


Dr. H. F. Helmholz 

Surgical Diagnostic Laboratories... 

Dr. A. C. Broders 

10:00 A. M.—Visits to diagnostic Laborator- 
ies. 


(AFTERNOON ) 
2:00 Pp. Mi—Assembly Room, Mayo Clinic. 

Papers: 

Dr. Francis B. Johnson and Dr. James 
C. Todd—Teaching of Clinical 
Pathology in the Medical Schools. 

Dr. L. A. Turley—Several Phases of 
Spinous Cell Carcinoma. 

Dr. John A. Kolmer and Dr. Edward 
Steinfield—A Study of the Specific- 
ity of the Kolmer Complement-Fixa- 
tion Test for Syphilis. 

Dr. H. E. Robertson—Better Post-Mor- 
tem Service. (By invitation.) 


(EVENING) 
7:00 Pp. M.—Banquet, Kahler Hotel. 
Presidential Address........cscccseses 


Dr. Wm. C. MacCarty 


Dr. L. B. Wilson—Graduate Education 
in Clinical Laboratory Branches of 
Medicine. 

Business meeting and announcement of 

new members. 


Saturday, June 7, 1924 


(FORENOON ) 


8:00 A. M.—Assembly Room, Mayo Clinic. 

Short business meeting. 

9:00 A. M.—Papers: 

Dr. Robert A. Kilduffe—The Influence of 
the Natural Anti-Sheep Hemolysins 
of Human Sera Upon the Production 
of Anomalous Reactions in the First 
Tube of Kolmer’s Quantitative Com- 
plement-Fixation Test for Syphilis. 

Dr. O. J. West—Precancerous Conditions. 

Dr. Clara Israeli—The Treatment and 
Results in Nasal Diphtheria Carriers. 

Dr. J. G. Hardenbergh—Care of Experi- 
mental Animals. 








14. 


5990 THE JOURNAL OF LABORATORY 
(AFTERNOON ) 
2:00 Pp. M.—Visit to Experimental Farm 


and Laboratories. 

Demonstrations by Dr. F. C. 
E. C. Rosenow and Dr. J. 
enbergh. 


Mann, Dr. 
C. Hard- 


4:00 Pp. M.—Drive in the Country. 


6:00 P. M.—Box picnic at Rochester Coun- 
try Club. 
(Visitors and members please 
number on enclosed postcard demonstrations 
they desire to attend.) 


(Card of admittance obtained upon registra- 


tion.) 
l. Serology ( 
2. Clinical Bacteriology Dr. A. H. San- 
5. Parasitology ford and Dr, T. 
4. Hematology < B. Magath 
5. Gastrie Analysis Second floor, 


. Clinical Chemistry 
and Urinalysis 


Mayo Clinic 





. Metabolism 
Dr. W. M. Boothby and Dr. I. Sandi- 
ford, Tenth Floor, Kahler Hotel. 


8. Research Chemistry 
Dr. E. C. Kendall and Dr. A, E. Oster- 
berg, Eighth floor, Zumbro Annex, 
Mayo Clinie. 

9. Special Medical Chemistry 
Dr. L. G. Rowntree, Fourth Floor, St. 
Mary’s Hospital. 

10. Special Pediatrie Chemistry 
Dr. H. F. Helmholz and Dr. 8. Am- 
berg, Fourth Floor, St. Mary’s Hospi- 
tal. 

11. Special Chemistry of Diabetes 
Dr. R. M. Wilder and Dr. N. M. Keith, 
Fourth Floor, St. Mary’s Hospital. 

12. Diagnostic Roentgenology 
Dr. R. D. Carman and Dr. A. B. Moore, 
Second Floor, Mayo Clinic. 

13. Therapeutic Roentgenology 
Dr. A. U. Desjardins, 
Curie. 


Second Floor, 


indicate by 


15. 


16. 


19. 


20. 


AND CLINICAL 


. Experimental 


3. Experimental Bacteriology. 


MEDICINE 


Therapeutie Use of Radium 
Dr. H. H. Bowing, Third Floor, Damon 
Hotel. 
Dental Roentgenology 
Dr. B. S. Gardner, First Floor, Mayo 
Clinie. 
Electrocardiograph 
Dr. F. S. Willius, Tenth Floor, Kahler 
Hotel. 
Surgery and Physiology. 
(2 p. M. Saturday.) 
Dr. F. C. Mann and Dr. J. L. Bollman, 
Laboratory of Experimental Medicine. 
(2 Pp. M. Sat- 
urday. ) 
Dr. E. C. Rosenow, Laboratory of Ex- 
perimental Medicine. 
Care of Laboratory Animals. 
Saturday.) 
Dr. J. G. Hardenbergh, Laboratory of 
Experimental Medicine. 
Experimental Physies 
Dr. Chas. Sheard, Third Floor, Curie. 


(2 P. M. 


. Surgical Pathology 


Dr. W. C. MacCarty, Dr. A. C. Broders, 
Dr. D. S. Pulford, St. Mary’s, Colo- 
nial, Kahler, Worrell. 


2. General Morbid Anatomy 


Dr. H. E. Robertson, Third and Fourth 
Floors, Mayo Clinic. 


. Museum Preparation 


Mr. E. L. Judah and Mr. Richard 
Lundquist, Fourth Floor, Mayo Clinic. 


24. Dieteties 


or 


ov. 


. Surgical 


Miss May Foley, First Floor, Roches- 
ter Hotel. 

Graduate Medical 
Foundation. ) 
Dr. L. B. Wilson, Second Floor, Kah- 
ler. , 


Education. (Mayo 


. Art Studio 


Miss Eleanora Fry, St. Mary’s Hospi- 
tal and Mayo Clinic. 


. Photographie Studio 


Mr. Earl 8. Irish, Mayo Clinie; Mr. 
Walter V. Nagle, St. Mary’s Hospital. 
Clinies, St. Mary’s, Colonial, 
Kahler and Worrell Hospitals. 





